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EBER’S School of MODERN GERMAN, Bonn- 
on-Rhine. Intensive courses in German for Diplo- 
matic, University, Comm. Corres., etc., New and special 
methods. W.E. Weber, M.A. (Cantab), with experienced 
German Staff. References given and required.—100, 
Coblenzer Strasse, BONN-ON-RHINE Germany. 





R. WILLIAMS’ School for Girls, Dolgelley, North 
Wales. Prospectus from Miss E. C. Nightingale, M.A. 


HILDREN OF SCHOOL-AGE who have been ill or 

unhappy should be given the Prospectus of Rocklands 
School, Hastings. Such children are welcomed, for health 
and happy education awaits them. 


HE GARDEN SCHOOL, Lane End, High Wycombe. 

Small Boarding School for girls, 6 to 18 years. 61 
acres. 550 feet above sea-level. Sound general education 
on modern individual lines. Large highly qualified staff. 
Preparation tor University examinations when desired. 
Individual gifts cultivated with view to future careers. 
Fees: {120-150 per arnum, according to age on entry. 
Apply Secretary. 


RANKSOME, GODALMING, SURREY. Boys’ 

Preparatory Scheo: (recognised by the Board of Edu- 
cation) where good health, happiness and efficiency combine 
to give the best education at moderate fees. Boarders only. 
Prospectus on request. 
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SILLOTH HYDRO, CUMBERLAND. Small, homely 
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Lake District. Inquiries invited. C. H. & L. Hawkins, 
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NOWDONIA AND LAKELAND. Beautifully situ- 
ated guest houses, conducted excursions (optional). 
Evening entertainments. Hard tennis courts. Swimming 


pools. Terms moderate. Illustrated brochure. B. Kerr, 
* Towers,” po Curig, North Wales. 
EST & CONVALESCENCE Country Home. Well 
heated. Beautiful country. Distant view sea. 
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TRUSTEES, The Firs, Crowhurst, Sussex. 


E WELLS HOTEL—LIiandrindod Wells. 100 rooms. 
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offices ; it is noteworthy that ten investigations were 
undertaken for businesses that had already had experi- 
ence of the Institute’s services in past years. Details of 
these investigations show how many aspects of industrial 
and commercial enterprise have been examined, includ- 
ing the selection and training of employees, the discovery 
their discontent, 
production-planning and layout, the study of con- 
sumers’ psychology, etc. The policy of the Institute 
differs from that of other organisations, which at first 


The 


of causes of working conditions, 


sight may seem to have an identical object. 


-overed) Institute does not guarantee the employer a gain in 
| 24 gns. Notes of the Month output, nor does it aim, primarily, at increased produc- 
tion. Its immediate aim is the better selection and 
Hotel, Ix times like these, when so much that is irreplaceable is training of the rank and file, supervisors, and manage- 
un., 3/6 being lost or destroyed, the Royal Institution has shown ment, and the improvement of working conditions. 
a commendable feeling of topicality in the choice of It does not attempt to drive the worker to produce 
: subject for its 112th course of Christmas ‘lectures more, but it seeks to remove all obstacles, physical and 
oo adapted to a juvenile auditory.”’ Dr. Julian Huxley is mental, which prevent him from doing his best. This 
ling. | delivering a series of six lectures on Rare Animals and wide field is being further extended by the formation of a 
| the Disappearance of Wild Life, on Tuesdays, Thursdays, section dealing with management and the presentation 
— and Saturdays, from December 28th to January 8th, of business statistics. 
sao at 3 p.m. He points out that the rarity of animals is : : E ; 
= S due to a number of different reasons, such as man’s 
interference, inaccessibility, or changes in natural The Association of Bird Watchers and Wardens, 
conditions. Among other rare types of animals are though founded less than two years ago, is already 
Romer unusual varieties, or survivals of a once common group. noted for its beneficent work in the cause of the preserva- 
imming In his first three lectures Dr. Huxley reviews the various — tion of wild birds. It is now announced that they have 
3. Kerr, causes and classes of rarity; then he deals with local evolved a scheme of nest-adoption, in which owners 
rarities and the few encouraging examples of once rare of sporting estates will be asked to co-operate, by arrang- 
Well animals that are beginning to spread again; and _ jing with their gamekeepers to keep a watch for egg- 
vl 0 finally he tackles the problem of what can now be done. collectors; also to refrain from shooting certain rare 
Apply Organisations have done and are doing much splendid _ birds, especially during the nesting-season. A further 
work, but the most satisfactory method of preservation scheme is associated with the plague of Foot and Mouth 
a is to set apart special areas—National Parks—where Disease. Rightly or wrongly birds have been blamed 
eautiful wild life is strictly protected. for the introduction of the disease into this country. 
otoring. If birds are responsible, starlings, from their habit of 
Appl) * * * X* 


In its 17th Annual Report the National Institute of 


Industrial Psychology records an increase in the number 
ol investigations into the conditions in factories and 


B 


associating with sheep and cattle, are undoubtedly the 
culprits. It is important to settle this point as soon as 
possible as otherwise there may be an indiscriminate 


destruction of such immigrant birds as_ fieldfares, 








redwings, etc. Experiments have been suggested which 
will decide whether it is possible for starlings to spread 
this disease. 
* * 4 > 

lor some time past, considerable hostile criticism has 
been levelled at the Federal and State authorities in 
Australia regarding their treatment of the surviving 
and it is now reported that Mr. Lyons, the 
Commonwealth Prime Minister, intends to call an early 


aboriginals ; 


conference of Federal and State representatives on the 


future of the native races. Mr. Lyons admits that 





This strikine 
phalanger arrived from Australia just too late to be 


photograph of a rare albino flying 
included in Mr. Samuel's article in our last tsste. 
Not only is the animal vemarkable in itself, but the 
camera has caught it in a typical pose and showing 
a characteristic expression. 
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there is urgent need for improvement in the treatment 
of the natives, but deprecates recent exaggerated 
statements. Dr. Donald Thomson, of Melbourne 
University, whose name will be familiar to readers 
of DiscovERy, has expressed in no measured terms his 
feelings regarding the official indifference to native 
interests, and it must be admitted that the Government 
have shown courage 1n summoning him to Canberra 
They 
may obtain further information concerning enlightened 


to express his views to the Federal authorities. 


opinion on the subject by reading Robert Croll’s Wide 


Horizon, recently published by Angus & Robertson 


(gs. 6d.) 


Mr. Croll makes the point that aboriginals 
who have adopted clothes become exceedingly dirty 
and unhealthy, whereas the untouched tribes retain 


their fitness and dignity of bearing. 
* * * * 


Asbestos has been much in the news recently. Follow- 
ing the publication by the Imperial Institute of A shesfos, 
a new and authoritative volume (2s.), by G. E. Howling, 
comes the report that a demonstration of asbestos 


flying-suits was given at Slough, on December 8th, by 


the makers of the suits. Two widely different properties 


of this useful mineral are concerned. In Mr. Howling’s 
book attention is concentrated on the value of asbestos 
as a protection from noise, and several ingenious applica- 
tions are recorded. For sound insulation and acoustical 
purposes in buildings, a mixture of fine asbestos fibre 
and an inorganic liquid binding substance is sprayed 
by pressure on to the parts or walls to be insulated. In 
the case of the flying-suits it is the heat-insulating 
property of the mineral that comes into prominence ; 
for these suits, only 12 lb. 9 ozs. heavier than the standard 
k.A.F. suits, afford just those few extra moments to 
the crew of a burning plane which may make the differ- 
ence between safety and a painful death. 
* * * * 


On p. 21 of this issue is a brief biography of one of the 
An official 
Canadian report now announces the successful crossing 


earliest explorers of the North-West Passage. 


of a new and shorter passage between Atlantic and 
The S.S. Nascopie of the Canadian Eastern 
Arctic Patrol met the schooner A klavik, from the Western 
Bellot Strait, 
Island from Boothia Peninsula, the northern tip of the 
Canadian mainland. = This discovered in 
1852, has been under consideration by Arctic navigators 


Pacific. 


Arctic, in which separates Somerset 


passage, 


since McClintock, who tried to penetrate it, but failed, 
on his search for Franklin in 1858. Indeed, no voyage 
by any Arctic route from the Atlantic to the Pacific 
was successful until Amundsen forced his way through 
the more northerly Barrow Strait route in 1903-7. 
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The Sponge of Commerce 


By N. W. Gregory Walker 


As fascinating as the life-history of the sponge is the story of the recovery and preparation of the varieties that are used 
commercially. The industry has changed but little throughout the ages, and though good sponge grounds are found off 
the Bahamas, the Eastern Mediterranean 1s still the most fruitful source. ) 


THE sponge that we buy in a shop is the skeleton of the 
lowest of those living animals whose bodies consist of 
more than one cell. When taken from the sea it has a 
dark, slimy appearance, the flesh or tissue, when cut, 
resembling beef liver, except that it is riddled with 
cavities. The skeleton or fibre which supports it is 
composed of a substance (spongin) closelv related to 
silk. Whether a particular sponge is to be regarded as 
an individual or a colony is hard to say, for it may be 
formed from a single larva or from the fusion of many. 
Separate sponges will coalesce, and minute fragments 
will make new sponges. So great is the sponge’s power 
of regeneration that, if a piece of it is passed through 
fine silk so that the component cells are completely 
separated, these individual cells will combine to form a 
new sponge. 

Without having a mouth, the sponge’s one object 
in life—so to speak—is to draw in fresh water and to 
get rid of it when used. In its essential construction 
it is a collection of force pumps. Its surface is studded 
with minute pores through which currents of water 
enter the body, bringing food particles and oxygen. 
The water currents are driven through canals and pass 
out through large openings (osciules), carrying away 
waste products. At intervals the canals are dilated to 
form round chambers—the flagellated chambers— 
which are lined with collared cells. Each collared 
cell consists of a round body bearing a flagellum, the 
base of which is controlled by a funnel-like collar. 
Concerted action of the flagella—which, so far as 
observation has gone, move together in the same direc- 
tion—draws water into the chamber. As this is already 
full its walls are stretched and a pressure set up that 
drives the water through canals which, uniting in larger 
and larger tubes, reach a cloaca leading in turn to the 
external vent or osculum. 

It will be seen that the jet from the vent must reach 
well clear of the sponge so that the ocean current will 
carry away the used water and allow fresh food-bringing 
water to enter. Without a passing current the used 
water would be drawn down in a circle round the sponge 
and then reabsorbed uselessly. No sponge can live in 
stagnant water, which is why it is so hard to keep it 
under observation in an aquarium. It has been pointed 


out that the combination of jets from the flagellate 
chambers into few streams immensely decreases the 
friction surface of the expelled water, and so the com- 
bined jet is driven to a much greater distance than 





(Photo: Hydra Sponge, Ltd. 


Mediterranean sponging-vessels: in the foreground, 

gangava, or dredging-boat ; im the centre, scaphander or 

divers’ boat, with crew of fourteen ; behind, the depot-ship 

carrying six months’ provisions and affording room for 
storing £4,000 to £6,000 worth of sponges. 


would be reached by a number of little jets using the 
same energy and discharging independently. The 
principle is that of a number of small businesses uniting 
to reduce overhead expenses. For certain sponges it 
has been shown by calculation that the diameter of the 
vent is that which will carry the water to the greatest 
possible distance for that make of sponge. 

It has been said that the sponge’s food consists of 
microscopic animals and plants, such as_ protozoa, 
diatoms, and the minute larve of larger forms. At 
present this is guesswork, but there is a good deal to 
be said for the view that sponges feed on organic detritus, 
and are therefore, to some extent, scavengers. They 
seem to have no enemies, except that at times they are 
found to have been bitten by crabs. The sponge’s 
normal method of reproduction varies, but in the horny 
sponges ova and spermatozoa seem to develop from the 
cells of the tissues. After fertilisation im situ the ovum 








divides and subdivides until it forms a globe-like mass 
of cells, the rearmost of which have whip-like tails. 
In this form the little globes are expelled in masses 
from the effluent canals. There is enough power in 
their whips or cilia to drive them hither and thither, 
but presently they acquire a distaste for light and make 
for the bottom, where perhaps one in a million of them 
sticks on a favourable spot. Here the ciliated cells are 
tucked in and form the pumping system of the future 
sponge, while the smooth cells form its outer 
covering. 

The fibre of a sponge may be of a glassy texture, 
or consist of sharp spicules cemented together with a 
horny substance, or again, this horny substance may 
form the whole skeleton, and it is from the group of 
these last-mentioned horny sponges that the com- 
mercial sponges are taken. These are a mere handful 
out of the ten thousand known species, and those worth 
gathering are found almost entirely in the Eastern 
The Mediter- 


ranean provides the market with the fine Turkey cup, 


Mediterranean and in the West Indies. 


the fine Turkey solid, the zimocca or brown Turkey, 
the elephant’s ear, and the honeycomb sponges, in that 
order of value, and from the West Indies come, in 
similar order, the varieties known as wool, velvet, reef, 
hardhead, yellow, grass and glove. Our finest sponges 
come from the Mediterranean, and it may be said in 
passing that none of the hundred different species found 
off our own coasts have any commercial value. 
According to the most recent figures available, the 
value of the imports of sponges into the United Kingdom 
for the year 1935 was, in round numbers, £145,000. 
{23,000-worth came from British possessions, which 
practically means the Bahamas. Of the imports from 
foreign countries, 
valued at 


£122,000, the 
[Italian Aegean 
accounted for 


{70,000. Eighty 
per cent. of the 
Mediterranean 
fishery is carried 
Greeks 
under their own 


on by 


flag, and the re- 
mainder by 
Greeks resident 
in Tripoli. Pay- 
ing grounds lie 
eastward of a 
line between 
Tunis and Sicily 





Mediterranean sponges drving in the sun on trays. 
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and thence as far as the Bosphorus. Here were the ancient 
sponge fisheries of Egyptians, Phoenicians and Greeks, 
and it is a fairly safe guess that as long as there has been 
a Mediterranean there have been sponges in it. To-day, 
the best Turkey cups—the cream of the fisheries—are 
found on the Mandrouka bank, north of Alexandria, 
and thence the finest specimens are found westward 
at Bomba, Benghazi and Sfawx. 

All varieties may be found anywhere within the main 
area, but quality is largely dependent on considerations 
of the depth and temperature of the water, the force of 
the current, and the nature of the bottom. The best 
depth is from 20 to 28 fathoms, and, though large 
sponges are fished at 30 fathoms, it is found that the 
greater the depth beyond that the poorer the quality. 
It may be taken that the limit of useful fishing Is 35 or 
36 fathoms, beyond which depth lack of light weakens 
Sponges are sometimes spoilt by volcanic 
In this last 


the fibre. 
action warming the water or the sea floor. 
case, though the sponge may grow, it is affected com- 
mercially by the root becoming weakened and 
Habby. 

A suitable current may run up to five knots, though 
even then a diver cannot always get at good sponges, 
for the current may sweep him off the bottom, with a 
risk, in addition, of getting his gear twisted. In a very 
strong current a sponge weights itself with lime to 
avoid being uprooted, and this hardens and so spoils 
its fibre. Most ‘elephant ears,’’ however, are found 
in the very strong current off Lampedusa (100 miles 
west of Malta), and it is likely that the flexible vase- 
shape of this large fine-textured sponge enables it to 
resist a rush of water. 

A sponge torn from its hold does not die but becomes 

a “ roller ”’- 
hard - 





a. | a round, 
« J . ; fibred and useless 
for market. It 


should always be 


. ae ™% 


 f 
remembered that 
sponges of the 
same kind often 
vary in-form 
according to the 
conditions under 
which they grow. 
It is possible, for 
instance, to see 
an amorphous 
specimen which: 
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ing itself in 
changing eddies, 
that its surface 
is a mass of odd- 
looking projec- 
tions. The best 
specimens are 
found on a rock 
bottom or under 
a ledge, but 
sponges will hold 
on to anything, 
from seaweed to 
an ancient wine 
jar. Lastly, 
even under the 
best conditions 
of growth, they 
must not be thought of as evenly distributed but 
as growing in patches like mushrooms. 

Besides being dredged or harpooned—not to mention 
being found by wading in shallow water—Mediterranean 
sponges are obtained by diving. Naked diving still 
goes on off Benghazi, Tripoli, and the island of Symi, 
The Greek boy of the 
islands early practises diving for pennies in rivalry 


in a depth up to 20 fathoms. 
with his mates. From his parents—especially his 
mother—he gets little encouragement to go to sea, 
but in the hilly and so more barren islands he has no 
He is a deck-hand at the age of sixteen and a 
When diving naked he 


choice. 
diver when he 1s twenty-two. 
holds a flat stone of a special shape, by which he is 
able to direct his descent to the spot he chooses. His 
usual time of submergence is three minutes, but he 
can stay down for four, without the aid of even a nose- 
clip. He will do this for about two hours in a day and 
continue at his trade until he reaches the age of forty. 
It is maintained that the lungs of a naked diver adapt 
themselves to the work, and that he suffers no injury. 
Most of the diving, however, is done with the full 
diving dress or scaphander. The scaphander diver runs 
little risk from sharks, for though his appearance arouses 
their curiosity, so that they will come within,two yards 
If he thinks a shark 1s 
too close to be pleasant he has only to release some air 


of him, they will not attack. 


bubbles from his helmet to frighten the creature away. 
Sharks have attacked native divers, who leave the 
water the moment they see one large enough to be 
dangerous. Octopuses, sometimes a menace to divers, 
seem to have caused no injury among sponge fishers. 
The captain of a sponging boat has a “ feeling ’’ for 
good fishing grounds. He has also a great deal of 
knowledge which he keeps a secret. When he is over one 





Sorting sponges at Nassau, Bahamas. 
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of his known 
grounds he will 
never send down 
a diver if his 
vessel is under 
observation — by 
another boat. 
His private 
knowledge — dies 
with him unless, 
as is usually the 
case, he has sons 
trained to con- 
tinue his work. 
Many of the best 
sponges, for 
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example the 
mandroukas, 
may be hidden in weed up to two feet high. There are 
divers who fill their nets again and again on such ground, 
while a man next them may find nothing. 
seems to lie in a capacity to detect a cloudiness in the 


The secret 


water, which hangs above a hidden sponge. As a Greek 
put it to the present writer, the sponge “‘ throws a 
spit.”’ 

The divers sometimes find more than sponges. The 
following story is told by Mr. J. S. Tsipis, director of 
the firm of Hydra Sponge, Ltd., which has its own fleet 
In the year 1888, a diver for Mr. Tsipis’s 
grandfather found on the sea floor near Hydra a group 


of vessels. 


of short columns standing upright in a square. The 
diving captain was so interested in the man’s report 
that he went down himself and, scratching one of the 
columns with his knife, found that it was made of silver. 
Kurther examination showed that the columns were 
composed of [trench silver coins, dated about the year 
1600. These had been packed cask-fashion in wooden 
staves which had crumbled away, leaving the coins 
caked together. The diving boat was of 15 to 20 tons 
capacity, but her crew loaded her with silver to the 
boom. On reaching Hydra all hands carried the money 
to a warehouse, using sacks, basins, or anything that 
came handy. Sometimes the receptacles burst, scatter- 
ing the coins, to the great delight of the inhabitants who 
All that night the womenfolk 
went over the route, picking up coins that had fallen 


followed the procession. 


and lodged in the stones. Next day came down the port 
admiral, to claim rights in the treasure. When he was 
satisfied, there was left a balance of but fifteen per 
cent. of the find to be divided between the captain and 
his crew. Even so, however, they had. made a most 
profitable voyage. 

[n the Bahamas all fishing is in the hands ot negroes 
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and is done by “ hooking,”’ the implement now generally 
used having a single curved blade. The men usually 
work at a depth of 6 to 7 fathoms, though many small 
sponges are secured by wading offshore in three or four 
feet of water. West Indian sponges are found by the use 
of a bucket with a glass bottom, which gives a clear view 
below the ripple on the surface. Marketable stuff is 
obtained on all bottoms, whether rock, sand or weed. 
Sponges growing on rock are the best, and those on weed 
the poorest. Sand tends to weaken the root and weed 
often spoils it by interpenetration. The chief fishing 
ground is the Great Bahama Bank, known as “ The 
Mud,” a floor of soft calcareous ooze, 200 miles long by 
60 wide, stretching west and north from Andros. The 
Little Bahama Bank, or “‘ Southern Mud,”’ is 143 miles 
long by 10 to 38 broad, and lies west of Abaco. 


Nassau and Florida Sponging 


The fishing is done by schooners carrying small dinghies 
or dories. As is the practice in the Mediterranean, the 
sponges are spread on deck until the flesh softens in the 
sun, and can be removed by beating and treading, 
followed by washing overside. As the flesh must decay 
before it can be separated from the fibre the process is 
a messy and smelly one. Sometimes much is done 
ashore by soaking the sponges in a tidal pool, and in all 
cases the cleaned fibre is bleached inthesun. The market 
product is sold by auction at Nassau—the buyers 
being chiefly Greeks—and is shipped tightly pressed in 
bales. The cruises last from five to eight weeks, and the 
payment of all hands depends on the success of the 
voyage, the owner of the boat receiving one-fifth to 
one-fourth of the gross proceeds. After having made a 
good trip it sometimes happens that a negro captain and 
crew charter a boat and get her provisioned on credit. 
Then, working round the coast, they land at some 
pleasant spot where, singing and dancing in the company 
of women friends, they pass several happy weeks ashore. 
Before returning they fill up as best they can with 
rubbish, such as reef sponges or material washed ashore 
in the surf. They, of course, bring a pitiful tale of 
unsuccessful fishing, and, though the Nassau outfitter 
who furnished the stores has a claim on the profits, 
that benefits him little in the case of an unsaleable 
cargo. One unfortunate storekeeper, motoring from 
Nassau, came on a sponging crew ashore and revelling 
in the provisions which he had just supplied. 

Florida sponges in general are inferior to those 
brought into Nassau, but the whole supply is nevertheless 
absorbed by the United States. Greek scaphander 
divers work the west coast of the peninsula, up to ten 
fathoms, from the Keys to Cape San Blas, as well as a 
bank in the Gulf, 130 mules offshore. Of these last 
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fishers a writer in the Aélantic Monthly, declares, ‘‘ The 
deep-water boats are unhappy ships. They frequently 
bring men up from twenty fathoms very sick with the 
bends. Since it has been learned that putting them 
back in the water again, while unconscious, is helpful, 
there have been few fatalities. But it means months in 
the hospital—and the sooner ashore the better.”’ 


The Future of the Sponge Trade 


Though prices have risen, the Nassau sponging 
industry, which is the mainstay of the group, is only 
half its former size, partly because of the closing of 
some of the grounds and partly, it is claimed, from 
lack of up-to-date methods. There can be no such thing 
as complete exhaustion of a bed, though it may be so 
stripped that for a time it does not pay to work it. 
This raises the question of depletion. Mr. A. Pelecanos, 
a London sponge importer, considers that a mere 
improvement of fishing methods would be likely to 
bring the industry to a standstill for lack of material, 
and, though it is not easy to get definite information, 
it seems that the Florida fishers have for some time 
been forced to go deeper and deeper to fill their boats. 
What exhausts a bed is the destruction of little sponges. 
A Mediterranean diver is paid by weight, and, though 
he leaves odd sponges at the outside of a clump, he 
grabs handfuls of both big and little. A West Indian 
diver is not allowed to sell sponges beyond a certain 
size, but this only means that they are tested with a 
gauge ring when brought up, and, if undersized, thrown 
away. Both in the Mediterranean and the West Indies, 
beds are periodically rested in turn for one or two years, 
but boats naturally concentrate on a supply which 
has just been opened, and a sponge needs four or five 
years to reach a good growth. The Egyptian government 
adopt the sound principle of protecting the valuable 
Mandrouka bank by allowing it to be fished only after 
the issue of a limited number of licences. An attempt 
has been made at British Honduras to establish culture 
fisheries in lagoons, but so far little in this direction has 
been done, either there or at Nassau. By this artificial 
method picked sponges are taken to the breeding- 
ground, where they are used to supply cuttings. One 
such pedigree sponge will provide as many as 2,000 
cuttings over a period of 30 years, but each cutting has 
to be fastened by a wooden peg to a cement disc, while 
if the sponge is taken out of water for two minutes 
it will be dead or useless. 

A bath or face sponge need not be dear, and many 
a man provides for cleaning his car a better specimen 
than that which, at twice the figure, he buys for his 
personal use. The public pays too much attention to 
shape, which accounts for half the price, and does not 
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affect a sponge’s quality unless the irregularity causes 
deep indentations that would make the fibre liable to 
tear. Nor does colour matter, for a light yellow tint 
isno more than the result of bleaching with permanganate 
of potash, which is done before the usual cleaning with 
dilute hydrochloric acid and hyposulphite of soda. A 
fine sponge that is sluggish and soggy has been badly 


cleaned. 
How to Choose a Sponge 


Buyers in shops often fancy a sample that is heavy, or 
else smells of brine, which last to them suggests freshness. 
Sponges are, therefore, sometimes loaded with silver 
sand to give them an appearance of having body and 
solidity, and the fresh ocean smell is easily provided by 
dipping the sponge in salt water after it has already 
been properly cleaned. In either case there is an added 
risk of the appearance of mould. Apart from softness, 
which, if it is desired by a buyer, can readily be told by 
handling, the qualities to look for are durability and 
absorptiveness. What matters here is texture. 

A sponge that will last is tough and dense in fibre. 
What one would wish to do in buying is to tear it slightly, 
but, for obvious reasons, that is seldom possible. With 
a fine sponge, the fewer and smaller the holes or “‘ eyes ”’ 
in it the better, and in any case it is best to avoid several 
large holes set in a line, as that may encourage a sponge 
to tear across them. Large holes also make it drip, 
though in the case of a bath sponge dripping should 
matter but little. Again, a good specimen should 
take up a quantity of water and then hold it, and one 
can make a fair guess at its absorptiveness even when it 
is dry. It absorbs by capillarity, and the finer and closer 
its texture the more water it will pick up. It will do 
this quickly if it jumps back into shape after being 
squeezed, this springiness opening the passages so that 
they suck in water as does a pump. 

To treat properly a sponge that is being used, it 
should be washed in strong soda solution, say once a 
fortnight. It will glut with extra quickness in hard 
water. It need not be put in the sun to dry, but as 
often as it is used it should be squeezed dry—never, 
on any account, wrung out—and left in an airy place. 
Remembering that a piece cut from a sponge too large 
for market size may be well worth having, and that a 
badly-shaped fine Turkey may have the best of textures, 
some reader may care for this final hint. Out of a heap 
of cheap sponges, such as those bought by painters, 
let him see if he can find one that he would use for the 
toilet or bath. He can handle such a collection to his 
heart’s content. It is likely, also, that he will make some 


surprising discoveries. 


Stone Age Man in Utah 


DETAILS OF an important discovery in Utah, bearing on 
the early phases of the Stone Age in North America, are 
now available. Excavations in caves in the Great Salt 
Lake region, carried out by a joint expedition of the 
University of Utah and the Bureau of American Ethno- 
logy, have brought to light artifacts from three distinct 
phases of stone age culture. Not only are these all 
new to American archeology, but they also go some 
little way towards filling in the gap in the evidence, 
which, as recently pointed out in these columns 
(Discovery, No. 215, p. 328), exists between the Folsom 
culture, the earliest known stone age culture of North 
America, and the Basket-makers, the prehistoric pre- 
decessors of the Pueblo Indians. Special significance 
attaches to this new evidence, as the cave deposits can 
be brought into relation with the later of two terraces 
formed by the shrinkage of the waters of Lake Bonne- 
ville, which in Pleistocene times covered the Great Salt 
Lake region and at the maximum of the final stage of the 
Ice Age stood at a level of 1,000 feet above the present 
level of the Great Salt Lake. 


Three Successive Cultures 


Of the three cultures, the latest, which is found in all 
the caves examined, had acquired the bow, and therefore 
is dated as not earlier than A.D. Iooo. It is, however, 
quite distinct from the culture of the modern Shoshones 
of this region, and may be a relic of an early Athapascan 
migration from the north southward. It shows a peculiar 
combination of elements of northern and southern origin, 
The second culture, found in the Black Rock cave, 
belongs to a date which cannot at present be fixed more 
accurately than somewhere between 1000 and 5000 
B.C. Its characteristic implement is a dart-point 
peculiarly notched, of grey or reddish quartzite. The 
third, and as the earliest, the most interesting to the 
archeologist, is a culture, also in the Black Rock cave, of 
which the characteristic type implement is a stone dart- 
point, so small as not to exceed in size a modern arrow- 
point. This culture is found in the lowest layers of the 
refuse deposits, and rests on the lacustrine gravels. In 
fact charcoal from the occupation level is mingled with 
these gravels. This indicates that man occupied the cave 
immediately after the recession of the waters. As the 
cave is some sixty feet above the dower terrace, this 
points to a dating of from ten to fifteen thousand years 
ago. The culture shows no resemblance to the Folsom 
culture ; but if further investigation should provide any 
means of correlation, this new discovery will afford the 
missing evidence for an exact dating of Folsom 
man. 
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The Universe in Four Dimensions 


By R. H. Ayers, B.Sc. 


The author presents a conception of the four-dimensional world in terms that can be understood by non-mathematicians, 


IN years gone by some of our more adventurous ancestors 
paused to consider travel over the surface of the earth. 
Their thoughts seemed naturally to take them to the 
extremities of this surface, and the question arose : 
what happens when we reach the edge? However, as 
man is given a degree of movement in a third dimension, 
he soon was enabled to picture for himself the idea 
that the surface of the earth, although as a surface was 
primarily of two dimensions, could be curved in a third 
dimension 
advancing 


around a globe. To-day, man with his 
inquisitiveness considers space and wonders 
whether it is infinite, concludes that this cannot be, and 
finds difficulties in forming a conception of its boundaries. 
The analogy, however, readily presents itself: why not 
a three-dimensional space curved round in a fourth 
dimension ? Here, a consideration of our fourth dimen- 
sion seems desirable. Our sense of vision seems the best 


means by which to begin our study. 
The Time Dimension 


We look into space along a straight line, seemingly in 
one dimension, but we see stars whose light has taken 
years to reach us and we, therefore, see them as they 
were a corresponding number of years ago. Thus, our 
one-dimensional line takes on a two dimensional aspect, 
the second one being that of time. With our other 
two dimensions of space we now have the required 
total of four dimensions. This first conception has been 
rendered possible by what we suppose to be the velocity 
of light. Let us investigate this a little further. If we 
take an instant of time, the ether is in a definite condition. 
To us, moving in time, these conditions appear as 
vibrations moving with a speed of 186,000 miles per 
second. 
we are actually moving into the fourth dimension at 


this speed. 


Irom this it seems reasonable to suppose that 


Perhaps a more conclusive way of regarding this is to 
imagine we travelled with the velocity of light. We 
should be moving along with a fixed picture of every- 
thing as it was at the instant when we started this 
Time would stand still to us. Therefore, as 
the reverse is actually happening, we conclude that 
time must be passing with the velocity of light. We 
now have a measure of our fourth dimension in terms of 
length, 2.e., I second = 186,000 miles, and, to my 
mind, we cannot have a fourth dimension unless it is 


motion. 


measurable in the units which we apply to the other 
three. 

Our personal movement in the third dimension of 
space is restricted to a very thin layer above or below 
the surface of the earth. By the application of forces 
we may endeavour to extend this movement—into the 
sky and under the earth. The restriction in the dimen- 
sion of time is even greater. No known force can act 
in this dimension and, therefore, we move in it at this 
constant speed of 186,000 miles per second. The varying 
‘“ forces '’ acting in the three dimensions of space have 
wrapped surfaces round varying sized bodies. No 
‘““ forces ’ can act in the time dimension, otherwise we 
could make a “ time machine,” and thus the curvature 
of space in the time dimension is definite and can result 
in only one four-dimensional “ body,”’ 7.e., one universe. 
Although our personal movement in the time dimension 
is restricted, we are not debarred from exploring this 
dimension. Whenever we see an object, the light has 
taken a certain time to reach us (using our normal 
expression) and it appears as it was some while ago. 
The more distant stars enable us to peer far into the 
past and with more powerful telescopes greater explora- 


tion in this dimension becomes possible. 
Always at Right Angles 


Our personal restriction of movement in time no 
doubt accounts for some difficulty in forming a concep- 
tion of space curving in time and a few thoughts on 
this subject may be of assistance. When we look along 
a dimension of space we see a picture or surface at 
right angles to the line of vision. When we look into 
space we peer down the time dimension and, in whichever 
direction of space we look, we are looking back in time. 
In other words, time is a dimension at right angles to the 
other three, as we should suppose. People who expect 
to find that “ the velocity of light” will vary in two 
opposite directions owing to our motion in space—one 
way our motion assisting the velocity of light and the 
other way opposing 1t—fail to realise that this movement 
in space is, in any direction, at right angles to the 
“velocity of lighi,’’ which is our movement in time 
and thus can have no effect, as experiments prove. 
(Observers account for the failure of their experiments 
by supposing an ether drift.) 

To some people astronomy seems inexact because 


Discc 


our 1 
that 
time, 
to co 
num 
from 
stud 
dime 
in ti 
wou 
“ bo 
the 
solic 
how 
can 
tim 
our 
rep 
T 
wh: 
line 
fro. 
dis 
fre 
lig’ 
me 


Ste 


—_— -. 


“> 


tuUAaYV, 1938 


mMatictans. 
the other 


1ension of 
» or below 
1 of forces 
—into the 
he dimen- 
e can act 
it at this 
le varying 
yace have 
lies. No 
erwise we 
‘urvature 
‘an result 
universe. 
imension 
ring this 
light has 
- normal 
hile ago. 
into the 
explora- 


time no 
concep- 
ghts on 
‘k along 
‘face at 
ok into 
ichever 
in time. 
s to the 
expect 
in two 
‘e—one 
nd the 
vement 
to the 
n time 
prove. 
iments 


Ccause 


Discovervy—January, 1938 


our vision shows us stars as they were, and they feel 


that we should consider the universe at one instant of 
time, 7.¢e., Should cut out the time dimension. I prefer 
to consider the heavenly bodies as we see them, but with 
numbers against them giving their place in time starting 
from some zero, which will become clearer later in our 
study of this question. The idea of dropping the time 
dimension and placing everything on an equal footing 
in time, although erroneous, gives us some help. This 
would amount to a projection of a four-dimensional 
“body” on to a_three-dimensional model—much 
the same as a two-dimensional shadow is cast by a 
solid body. We will not drop the time dimension, 
however, but one of the space dimensions, so that we 
can get a three-dimensional model which includes the 
time dimension. But first let us consider the bases of 
our model. We have our own even passage in time 
represented by a straight line, as in Fig. 1. below. 

To continue our curve we must refer to a phenomenon 
which is known to astronomers. When the standard 
lines of the spectrum are observed in the light received 
from the sun and from the stars, it is found that they are 
displaced, generally speaking, towards the red, 7.e., their 
frequency is reduced as compared with the lines seen in 
light from terrestrial objects. Moreover, the displace- 
ment is roughly proportional to the distance of the 


stars from us. This is interpreted as being due to the 
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Doppler effect, and as a result it is thought that the 
distant nebule, etc., are receding from us with speeds 
which increase with the distance from us. The shift in 
the case of the solar spectrum is explained on the 
relativity theory. However, we may interpret this 
phenomenon as indicating that time rolls on more 
slowly as we leave the earth. 1 second = 186,000 miles 
at the earth, but elsewhere it is equivalent to a smaller 
distance, its actual value decreasing as we approach the 
bounds of the universe. Our straight line thus assumes 
a steeper gradient and curves round as we move into 
space. 

The deviations from the standard law of our curve, 
exhibited by certain stars which have their Fraunhofer 
lines shifted more, or less, than we should expect or 
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even towards the violet, are accounted for by an actual 
movement which gives rise to the Doppler effect and is 
superimposed on the general effect supposed above. 
A further continuation of the curve is suggested by the 
belief that if we go far enough into space in opposite 
directions we come to points which are actually close 
together, as in Fig. II, below. 
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Point A is the point arrived at if we travel along our 
line of sight into space in one direction, whilst B is the 
point arrived at in the opposite direction. As we see, 
they are separated by only a short length on the distance 
axis. In the diagram we have naturally been reduced 
to two dimensions so that, in order to get our model, 
we must revolve our graph about the time axis, assuming 
that each direction in space is governed by the same law, 
and we get a sort of pear-shaped model. Our model 
now represents the universe. The surface of our model, if 
we give it its third dimension, becomes space curving 
round in time. The point C represents ourselves at 
the present time, and shows that we are on the boundary 
of the universe. This may surprise us, but we are on the 
line which separates the past from the future, and this 
is the boundary. Our curve is the division between the 
past and the future. It represents the present because 
it is the line that our vision takes us along when looking 
into space now. Although the present at any distance 
from us is behind us in the matter of absolute time—it is 
not so far down the time axis—it is nevertheless the 
present, 7.¢., what we see now. Thus we can label 
points in the inside of our model, “ past,’’ whilst any- 
thing outside is “‘ future.”” The model expands as time 
passes, the surface pressing into the future. 

We have continued our curve so that it cuts the time 
axis again. Otherwise we should conclude that time had 
no starting point, but could go back infinitely, and our 
conception is designed to give us a finite universe. This 
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may be in effect merely making it the shape that suits 
us, but we shall see that there is some evidence to 
substantiate this shape. At the point O, where our 
model converges on the time axis, there was no such 
thing as space. The universe was a point. Now, our 
astronomical observations of motion of celestial bodies 
indicate that everything in the universe had a common 
starting point, which is borne out by our model. 

Another conception of this point is that it is on the 
time axis and is, therefore, at no distance from us, 7.e., 
it is the place we are in now at some other time at the 
beginning of things. Moreover, it is the starting point 
of all other bodies as well. If the graph cuts the time 
axis at right angles, we see that space opened out from 
a point and took on finite size before time elapsed, as we 
should expect. 

We see from our curve that a point twice as far away 
in space is not twice as far away in time as another 
point, but further. Our “ velocity of light ’’ idea gives 
us this false impression. This means that the linear 
dimension of time varies at any distance in space from 
our own position. As the curve bears back towards 
the time axis, we have a second appearance in time of a 
point at a certain distance. This is comparable with a 
journey on earth. We can take two routes in opposite 
directions to the same place and give it two distance 
values, although it is really fixed with regard to the 
starting point. 


From the Future to the Past 


Some may wonder what the interior of our model 1s. 
It represents the past and, as we cannot explore time 
except in space, which is the surface of our model, we 
cannot penetrate the interior. However, during the 
short course of our lives, the boundary is advanced 
slightly and our experience takes us from a point which 
is in the interior by the time we die. We may convenient- 
ly here give a conception of life in our scheme of things. 
Whilst unborn we are on the future side of our curve. 
During life we move with time and keep on the surface 
of our model. Then, for some reason, we fail to keep 
up with time and sink below the surface into the realms 
of the past. Some may like to think that there is some 
sort of existence in this realm—the interior of our model. 
Possibly after death there may be a degree of movement 
in this realm and those who believe in spiritualism 
may think that this movement enables those passed to 
reappear in the present. 

Now, let us consider the universe from another angle. 
If we try to apply the universe, as it appears to us, to 
those in another position, say at E on our model, we 
see that certain future times appear to be “ visible.”’ 
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This is impossible and thus we draw another picture of 
the universe as seen from E. FE becomes the centre 
of the time universe, 7.e., comes up to point C, and we 
have another similar model—the universe as seen from 
E. Although we have had to make another model, 
it is still the same universe, but it looks different from 
another viewpoint, as we should expect. This concep- 
tion also gives a limitation of space. As we can see 
from the model, there can be no point in the universe 
further from us than D. 


Some may think that this conception gives no indica- 
tion of the end of things. Apparently, with the enormous 
‘“‘ radiation of energy ”’ which ts going on in the universe, 
astronomers predict that a time will come when energy 
will have reached its lowest ebb—as it has already in 
some of the dead stars—in the whole universe. We 
see from our diagram that, as our world moves in space, 
the linear dimension of time will vary, 1.e., the ‘‘ velocity 
of lignt ’’ will change. The angle at which the graph 
meets the time axis will vary. Supposing this angle 
eventually becomes zero. We shall then have ceased 
moving in time altogether: everything will cease 
moving, the world will be dead, energy will have 
reached its lowest ebb, and entropy its maximum. 


—_ << 


Light Measurement 

that poor lighting causes headaches is only too well known, 
and to the same cause can be attributed a great deal of nerve- 
strain, undue tiredness, and inefficiency in laboratories, offices, 
and factories. Investigations by scientists and public bodies 
have proved that ninety per cent. of people use only a fraction 
of the lighting necessary to the proper preservation of eyesight. 
It is apparent that what we have been in the habit of calling 
is but a mere fraction of 
what the eye requires in order to function satisfactorily. The 


sood lighting—r1o or 15 foot-candles — 


question is, how can it be found out when lighting is adequate ? 

The “ Avo” Light Meter is a pocket-size instrument giving 
The meter 
responds to light over the whole of the visible spectrum. In its 


direct indication of illumination in foot-candles. 


essentials it consists of a sensitive moving coil to which is con- 
nected a self-generating photo-electric cell, and it has only to 
be placed in the position at which the light value is to be deter- 
mined for the illumination in foot-candles to be read on the 
scale. 

As the recommended illumination for most interiors is generally 
between 10 and 20 foot-candles, the meter has been so designed 
that the scale for these lower values is very open. Consequently, 
although it is calibrated to a maximum of 50 foot-candles, values 
as low as one foot-candle can be read. A mask multiplier is 
provided to extend the range to 500 foot-candles, and when it 
is in use the reading should be multiplied by 10. The calibration 
is suitable for either tungsten filament or incandescent gas 
lighting, but it will be only approximate for other forms of 
illumination, though useful for measuring the relative brightness 
of any particular type of lighting. 
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Every year thousands of strangers come to visit Split, 
to bask and bathe, and to admire. I think that two 
cragsman friends of mine and I are the first party so far 
that went to Split with the intention to enjoy mountain- 
eering from there. But why not? Where there are 
mountains there will be mountaineers. The neighbour- 
hood of Mount Mosor, the culmination of the mountains 
to the south-east, is responsible for the formation in 
Split of the mountaineering club ‘“ Mosor,”’ which is 
one of the most enterprising and enthusiastic in the land ; 
and the prospect of Split, with its islands and sea- 
channels, shown in the photograph above, is one of the 
loveliest on the Dalmatian seaboard. 

When the hospitable “ Mosorashi’”’ heard that I pro- 
posed to come to Split for a few days with Marko 
Debelak and Edo DerZaj, two of the best rock climbers, 
not only in Yugoslavia but in all the Eastern Alps, they 
invited us to see something of what the Kras Mountains 
of Split have to offer, and what the mountain lovers of 
Split have achieved, and arranged that we should spend 
a couple of days at the mountain home of the Mosor Club, 
the Dom Kraljice Mariyje (Queen Mary’s Hostel). 

There are several ways of reaching the Dom. The most 
comfortable is to secure a car and drive up to the height 
of about 2,000 feet by a road that follows one of the main 
valleys carved into the slopes of Mosor. Like a cascade of 
greenery, Mediterranean vegetation lines the floor of the 
winding valley and indicates the course of the stream 
that eroded it. From where the road ends beside a 
village, stone-built and scarcely distinguishable from 
the surrounding rock, a walk of some three-quarters of an 
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Mountaineering and 
cave-exploring in 
the Dinaric Alps. 








hour along a mountain path leads to the hostel. Both 
road and path are the work of the Mosor Club. They 


have brought Alpine air within easy reach of an Adriatic 
town with its sub-tropical summers, and provided con- 
nection with the city for a number of mountain settle- 
ments that were formerly completely isolated. Another 
way is to reach the foot of the mountain by ’bus and 
then cover the rest of the distance on foot. We had 
experienced the amenities of the drive on a previous 
occasion. Now we were glad, after a spell of sedentary 
travel, to set our feet upon a mountain, and the long 
tramp was no hardship to us—all the less so, as we had an 
indefatigable and interesting guide and companion in 
Professor Girometta, naturalist and mountaineer. 

Mosor, the Mons Aureus of the Romans, is not a 
single mountain, but a table-land, whose profile shows 
like a long ridge from below. It rises gradually from the 
little plain around Split and extends in a south-easterly 
direction for some twenty miles as far as the lower course 
of the Cetina river. Its width is about eight miles from 
the seaboard to the next inland depression. Its average 
height is about 4,000 feet, and it is crowned by four 
elevations, the loftiest of which attains about 4,200 feet. 
The entire range is an undulating plateau of stones, 
nothing but stones, a typical piece of carstic limestone. 
Here and there small rock faces, miniature editions of 
the great “ walls’ of the Eastern Alps, break the even 
line of the slope; or a solitary rock of fantastic shape 
stands up from the stony waste as the mast of a wreck 
might rise above the engulfing waves. 

This arid massif is seamed with valleys and pitted 








T2 


with dells (called doline) which are lined with clay and 
traversed by a trickle of water. Wherever water flows 
Up to 
Along the new high-road 
we noticed various kinds of fruit trees—cherry, plum, 
apple, fig, even almond trees and, of course, olive trees, 


and soil accumulates, there vegetation thrives. 
about 1,000 feet vines do well. 


which are so typical of the Dalmatian landscape. Above 
2,000 feet comes the treeless zone, where plant life has to 
accommodate itself to long periods of drought and 
Harsh, dry grass, fleshy 
plants armed with prickles, and herbs which make up in 
fragrance for what they lack in colour and freshness, are 
characteristic of the flora among the stones. In the doline 
Primroses, narcissi, and anem- 
Flocks of sheep find 
pasture and men have put up rude shelters. But water, 
upon which all life depends, behaves strangely in the 
Kras, flowing above ground or below it according to the 
nature of its bed. Calcareous limestone swallows it like a 
I had not 
time to study plants as I went along, but could not fail to 
notice the absence of many of the ordinary Alpines, and 
the presence of kindred plants that had accommodated 
themselves to the peculiar conditions of this most 


extremes of temperature. 


the vegetation is richer. 
ones bloom abundantly in season. 


sieve, dolomite gives it back to the surface. 


weird and fascinating region. 


An Alpine Hostel 


Dom Kkraljice Marije stands at the height of 800 metres 
(about 2,500 feet) above the sea, on the rim of a dolina. 
The circular valley is green and well watered, its heart 
and centre a dark pool shadowed by ancient willow 
trees. On three sides rise bare stony heights; the 
fourth is open to the sea, with a view over the shore and 
the maze of islands stretching away to the horizon. It 
is a handsome building, more like a private house than 
an Alpine hostel. It will not accommodate as large a 
number of tourists as many a smaller hut in our Alps, 
but its rooms are spacious and airy, and good use is made 
of the pure and plentiful water supply from a spring 
near by. 

When our trio arrived with Professor Girometta, our 
Mosor friends were already there and at work. For the 
‘“ Mosorashi§ do not devote themselves exclusively to 
climbing. They have shouldered other more unselfish 
tasks in the way of cultivating the mountain they love. 
They plant trees that shall one dav help to fight the 
drought that has gradually devoured the Yugoslav 
Adriatic littoral, ever since the original forests were 
felled. We were introduced to promising little squadrons 
of pine and oak and, nearer the hostel, to familiar 
Alpines and cottage garden flowers which were doing 
well after an exceptionally late and wet spring. On the 
rocks, clumps of a giant type of Veronica rivalled our 
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gentians with their intense blue. Our hosts had put 
themselves to great trouble to give us a supper which we 
should enjoy. In this the Dalmatians are artists. The 
bill of fare was simple enough : cutlets, a salad cunningly 
concocted and prepared, home-made bread, and a royal 
wine carried up the mountain for the occasion. 


Sightless Cave Dwellers 


A special feature of the Kras is the number of limestone 
caves which may or may not be beautified with gleaming 
and fantastic stalagmites and stalactites, but are always 
interesting. At the bottom of these caves are the 
rivers that in other geological formations flow over the 
surface and irrigate the land. They are the home of a 
curious, diminutive fauna, grown eyeless in the eternal 
darkness of the underworld and compensated for the loss 
of sight with an inordinately keen sense of touch. Not 
far from the Dom Kraljice Marije is the SneZnica (Snow 
Pit), a deep cavern known to be the habitat of a number 
of rare cave creatures, all scientifically interesting. The 
entrance to the SneZznica is a vertical shaft, with enough 
hand and foothold to climb by, and a long stout rope 
provided for extra safety. The bottom of the shaft is 
200 ft. below the surface at a point near Ljubljan, one of 
the highest elevations of the Mosor Range. We all 
climbed down and found the floor cumbered with the 
usual cave débris of rock. A snow slope led down to 
further depths which we could not explore for want of 
proper tackle. Professor Girometta showed my friends 
how to look for cave denizens, and Derzaj took to the 
new sport with enthusiasm. The animals—mostly 
beetles and spiders—which we collected were of three 
types, viz., true cave-dwellers, eyeless and colourless ; 
creatures that make their home sufficiently near the 
orifice of the cave to have kept their eyes and the use of 
them ; and intruders, most of whom had probably fallen 
down the shaft by chance. We found excellent speci- 
mens of all three types of creature and carried them far 
away for our zoologically-minded friends in Ljubljana. 


Snakes and Lizards 


From the Sneznica we made our way over the width of 
the Mosor Range. It was a strange walk, and if the 
good ‘‘ Mosorashi’”’ had not levelled out a path I should 
have been very sorry to have had to tramp these 
monotonous miles of pointed stones. We kept a sharp 
look-out for interesting snakes, especially the vicious 
boskok (t.e., the jumper) or Vipera ammodetes. Perhaps 
they overheard Marko relating how she and her brothers 
used to catch them in the days of their youth, for the 
sake of the reward which was a welcome addition to their 
pocket-money; because never a snake did we see through 


all that long summer’s day. But I had the good luck 
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Top left and bottom right : in Vranjata Cave (above : stalactitic 
formation ; below : at the entrance). Top right: a tvpical 
carstic — lime- 
stone boulder, 
with the 


author's party 





on the summit. bottom left: Dom Kraljice Marije, the club- 

house of the Mosor Mountaining Club, im typical carstic sur- 

roundings, with a ‘dolina’ on the right. We are indebted to 
Mrs. Debelak for the last two photographs. 
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to notice a little dark lizard which proved to be Lacerta 
mosorensis, one of the local specialities. Once we passed 
a spring, a true limestone spring, overarched by stone, 
clear, and cool as if kept on ice. After several hours of 
tramping we descended gradually on the eastern, land- 
ward, side of Mosor. We passed through a belt of maize 
fields, very small but fertile, and then came out upon the 
plain between the Mosor Range and the next range in- 
land. A glance at the map will show that the Dinaric 
highlands are broken up into ranges running parallel to 
the seaboard,which are the reason, firstly, why Dalmatia 
has always been so entirely separate from neighbouring 
Bosnia; and, secondly, why she enjoys her Mediter- 
ranean maritime climate with its advantages over the 
continental climate of the interior. 

In the hillside at the foot of the mountain is one of the 
most beautiful and interesting of the natural phenomena 
near Split. This is the Vranjata Limestone Grotto, about 
eighteen miles by good road from Split. The Vranjata 
should become as famous as it is beautiful, so that there 
may be a regular ‘bus service between Split and the 
grotto. Concrete steps lead down to the depths ; 
ledges and galleries are provided with handrails, all the 
work of the Mosor Club, as is also the electric light that 
illuminates its wealth of magnificent limestone forma- 
tions—pillars, curtains, “icicles ’’—not a whit less 
astounding than those of Postumia. 

We had hoped to catch a train at a country station 
not too far from Vranjata, but missed it. Our Split 
friends looked blank. We had tramped from early 
morning ; it was near sundown, and we had still some 
fourteen miles to cover, one way or another. I don't 
know who was the genius who suggested that we had 
better debate this problem over a glass of good Dal- 
matian wine at an inn, instead of on the dry and dusty 
highroad. At the inn we managed to compound with 
the driver of what in Scotland used to be called “a 
machine,” 7.e., a horse-drawn vehicle, otherwise un- 
specified, to give us a lift as far as Klis, the romantically 
situated village and splendid ruin at the head of the pass 
that leads inland from Split. 

We did not save much time thereby, but we certainly 
gave our legs a welcome rest. From Klis we looked 
down upon a sea of twinkling lights which was Split. 
Above us, the stars were great and burning—stars of a 
southern sky. At last, at Solin of the ruins, we struck 
a ‘bus. And with that our Dinaric mountaineering 
expedition was over. 

The rest of our stay at Split was occupied in farewells 
and in haunting Professor Girometta’s little zoo and 
marine aquarium in the Marjan Park. The professor 
very kindly presented us with a poskok for a Ljubljana 
snake specialist, and the poor beast cannot have felt 
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very happy in the small tin in which it was packed. 
My lizard and our other finds were already in spirits. 
We had been most lucky in our captures ; the specimens 
were, in due time, beautifully mounted, and the small 
collection now looks quite impressive in the cabinets of 
the Zoological Institute of the University of Ljubljana. 








Scientific Apparatus, Chemicals 
and Reagents 


The above is the title of the 25th edition of Townson 
and Mercer’s (34, Camomile Street, London, E.C.3) 
comprehensive catalogue of 1,314 pages. The subjects 
covered include assaying, bacteriology, botany, chem- 
istry, clinical diagnosis, entomology, meteorology, 
metallurgy, mineralogy, pathology, physiology, serology, 
etc. In addition a complete range of apparatus and 
materials for industrial purposes, for analysis, and for 
the general equipment of research laboratories in every 
department of science, is included. 

The catalogue forms an excellent volume, well bound 
and fully illustrated. Sections are provided so that a 
ready reference is possible, while special types of appara- 
tus have a complete index of 28 pages for rapid and con- 
venient reference. Some of the very latest apparatus is 
listed and it would be futile to pick out any in particular. 
Technical and research workers engaged in various 
industrial undertakings will find all the necessary instru- 
ments and materials here at hand and if special apparatus 
is not given it can be made to specification. Industrial 
chemists engaged in the testing of oil and tar will find a 
fully illustrated series of apparatus. 

So vast a field, however, is covered by the volume 
that it is impossible to describe it adequately. For 
instance, there are 56 pages, profusely illustrated, dealing 
with standard physiological apparatus. One very wel- 
come feature is that all the items given are priced and, 
although in some instances market fluctuations might 
affect certain goods, a general idea of their approximate 
value can be readily assessed. 

A good range of books is also given—pp. 1205-12I2— 
all of which are obtainable from Townson and Mercer. 
These are classified under the following subjects: 
anatomy ; bacteriology; biology; bio-chemistry and 
physiological chemistry; botany; general chemistry, 
industrial chemistry, organic chemistry, physical chem- 
istry ; general science; histology ; hygiene and public 
health; materia-medica and pharmacology; oils, paint, 
and tar; pathology; physiology ; psychology. Such a 
list is highly representative and will prove of great 
assistance to both the student and research-worker. 

FRANK W. BRITTON. 
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The March of Knowledge 


One of the newest derivatives of petroleum to become 
valuable is a material to make water 
wetter. If soap is dissolved in water 
it has power to wet more different kinds 
of materials than plain water, and is therefore, in a 
sense, wetter. Modern industry, particularly textile, 
has used many different materials to help soap “ wet ”’ 
water. The latest is being made from petroleum, 
in which the molecules are broken too small for use in 
motor spirit, by the cracking process. 


Wetter 
Water 


A patent has been granted in the U.S.A. on a telephone 
switchboard system that does everything 


, t ° : 
New Robo except prevent the subscriber from calling 


Phone me 
a wrong number. The new system auto- 


matically repeats calls until an answer is obtained 
either when the line is busy or there is no answer, keeps 
a record of the length of the call, and automatically 
makes out telephone bills. Unlike the ordinary dial 
telephone, on which a caller dials the desired number 
and then waits to hear whether the line is clear, the 
user of the new system dials the number and hangs up. 
When there is an answer, the machine rings his telephone. 


Included in the varied cargo taken north aboard the 
R.M.S. Nascopie by this year’s Eastern 
Arctic Patrol were 4,000 sets of the 
syllabary to be distributed to the 
Eskimos at every port of call. These were the gift of 
R. P. Isbister, of Hamilton, Ontario, and were welcomed 
by the natives, who are being taught to read and write 
in the syllable characters. Originally designed for the 
Cree Indians, the syllabarium makes use of some sixty 
phonetic characters, and it has been found simpler 
to form Eskimo words by the use of these characters 
than by the English alphabet, which often makes their 
words cumbersomely long. 


Syllabary 
for Eskimos 


One of the queerest livelihoods in Europe is that earned 
by men, women and children in the stony, 


Selling barren “ karst ”’ districts of Hercegovina, 
Snakes North-West Jugoslavia. These Balkan 

peasants depend for a living on poisonous 
snakes. They spend their time searching for the giant 


viper—the fatal ‘‘ poskok”’ of the karst mountains— 
in the woods. For each live snake, with the poison 
glands intact, they receive the equivalent of two 
shillings, from the agents of a German chemical concern 
at Siroki Brijeg, Hercegovina. Catching the deadly 
giant vipers alive is a dangerous and expert job which 
the peasant boys learn from early childhood. With a 


= 


I5 


cleft stick, they pinion the snakes’ necks or capture them 
in curious, long scissor-shaped traps, like mole-traps. 
The snakes are shipped alive in special boxes to Germany, 
where their poison is extracted by vaccine manufacturers, 
who use it as an anti-snake bite serum, sold to hospitals 
and medical men in the tropics. Without this snake- 
poison industry the peasants of the barren karst crags of 
Hercegovina would have to starve or emigrate. 





Books Received 


Wide Horizons. By R. H. Croti. (Angus & Robertson, 
gs. 6d.) 

Under the Pole Stay. By A. R. GLEN and N. A. C. CRort. 
(Methuen, 25s.) 

A Nature Lover in British Columbia. By H. J. 
(Witherby, 8s. 6d.) 

The Inner Gate. By E. H. CARRIER. (Christophers, 3s. 6d.) 

Alternating Current Electrical Engineering. By Puitip Kemp. 
(Macmillan, 5th Ed., 15s.) 

Physical Chemistry. By J]. N. 
[2s. 6d.) 

The Science of Seeing. By M. LuckiEsH and F. K. Moss. 
(Macmillan, 25s.) 

The Principles of Mathematics. By BERTRAND IUSSELL. 
(Allen & Unwin, 18s.) 

Sunspots and their Effects. By H. T. STETSON. 
Hill, 8s. 6d.) 

World Natural History. By E. G. BouLENGER. 
7s. 6d.) 

Biology for Sentor Schools : 
(Macmillan, 3s. 6d.) 

Iypes of Open-Field Parishes in the Midlands (Historical 
Assoc. Pamphlet). By F. G. EmMmison. (Bell, 1s.) 


PARHAM. 


IRONSTED. (Heinemann, 


(McGraw- 
(Batsford, 


Book I. By M. hk. LAMBERT. 





Correspondence 


To the Editor of DISCOVERY. 


Sir,—A line has been accidentally omitted from the last 
paragraph of my letter in DIscovERyY for December. The 
paragraph should have read :— 

‘““ As to the food factor in migration, what is most important 
is the availability of food, both in quality and quantity, for the 
nestlings and fledglings, rather than for adults.”’ 

Yours faithfully, 
Porlock, Somerset. E. W. HENpy. 








Science Note ! 


From the shores of Cyprus, the gluttons of the air, Peccifiers 
(stc), are being featured in a London hotel for, I believe, the first 
time. The birds are said to be easily caught by the Cyprists (sic) 
because they stuff themselves so full of figs that they cannot fly. 
Afterwards they are pickled in spices till the bones are as soft as 
the flesh and equally edible. (vom a weekly trade paper.) 








Practical Zoological Iliustvations (Part I.—Vertebrates), by 
5. LocKYER and D. R. Crorts (Macmillan, tos. 6d.), consists 
of 28 cards (14}” x 93”) ina portfolio and are accompanied bya 
cellophane envelope (1s.) to take one card. They are intended, 
not to replace laboratory work, but to help students to perform 
detailed dissections of their own. Text-book illustrations often 
fail in this respect because, being diagrammatic, they do not 
resemble the dissection as actually seen by the worker. It is 
hoped that these illustrations will answer the purpose of verbal 
descriptions, and will also save a good deal of the students’ time. 
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The Pyramid-Temple of Kukulcan 


From a Special Correspondent 


The Carnegie Institution of Washington has long been studying the ruins of Maya origin in Middle America. Among 

the sites to which tt has devoted attention, that of Chichen Itza, once the metropolis of the Maya of Yucatan, has proved 

unusually fruitful, especially in information about that period of Maya culture 1mmediately preceding the coming of 

the Spaniards. The Institution here presents an account of a recent investigation, made in close and friendly association 

with representatives of the Bureau of Pre-Hispanic Monuments of the Mexican Government, which yielded specially 
umportant results. 





DuRING the summer of 1936, archeologists of the 
Mexican Government, working at the Maya ruins of 
Chichen Itza, Yucatan, made an extremely important 
discovery. They found that El Castillo, the most 
impressively dominant of the pyramid-temples of the 
famous site, embraced within itself an older pyramid- 
temple that has been completely concealed for centuries. 
When the chambers of this inner temple had been cleared 
objects were revealed of the utmost value to the scientists 





who are trying to clear up the perplexities that have 
arisen respecting the Maya race, the greatest of all the 
pre-Columbian races of the New World. 

El Castillo, built to honour Kukulcan, one of the 
members of the Maya pantheon of gods, stands near 
the centre of a 45-acre terrace of rubble masonry raised 
a few metres above the level of the vast limestone plain 
of northern Yucatan. Surrounding the pyramid lies 
a complicated agglomeration of temples, courts, arcades, 
colonnades, palaces, and mounds not yet 
excavated—an architectural complex so ex- 
tensive, indeed, as to indicate that Chichen 
[tza, when at the height of its development, 
must have presented an amazing spectacle. 

The peak of activity at Chichen Itza was 
reached during the New Empire period of 
Maya history, a period which _ probably 
began soon after the middle of the r1th 
century and which continued well into the 
last half of the 15th century, almost to the 
time of the coming of Columbus. This 
period is often referred to as the period of 
the Maya renaissance, and it is indeed 
true that during this time Maya culture 
experienced a sharp revival which found its 
most fruitful expression in the designing 
and constructing of great buildings for 
religious and ceremonial purposes. 

This awakening to exuberant architectural 
activity appears to have been due, in part 
at least, to the influx of an alien people from 
the west. There is uncertainty as to just 
who these people were but there are grounds 
for believing that they belonged to the great 
Nahuan linguistic group of Mexico. At all 
events they profoundly affected the art, 
the architecture, and the religious and cere- 
monial life of Chichen Itza, Mayapan, and 
Uxmal, the three city-states of Yucatan 
that, during this period of Maya history, 





— — —_— 


The Jaguar Throne found in an inner chamber of the buried temple. 
It is carved from a single block of stone, and was painted a vivid red 
The turquoise plaque on 


and studded with inlaid discs of green jade. 
the seat 1s illustrated overleaf. 


formed the political confederacy known as 
the League of Mayapan. 

The invaders trom the west brought with 
them, for example, worship of Kukulcan, the 
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feathered-serpent god, represented 
by a rattlesnake having a _ body 
whose scales were replaced by the 
feathers of the sacred quetzal and 
from whose mouth a human head 
frequently protruded. Everywhere 
in Chichen Itz4 among the buildings 
of the New Empire period, repre- 
sentations of this _ all-powerful 
divinity of the earth and sky are to 
be found, employed with un- 
restrained prodigality. 

So, too, the immigrants from the 
west seem to have been responsible 
marked increase in human 
sacrifices. Indeed, it is thought by 
some that they are rightly to be 
charged with having introduced 
the religious ceremonies that were 
associated with El] Castillo and the 
sacred well nearby—ceremonies 
which culminated in the casting of 
the most beautiful of the Maya 


for a 


maidens into the well in a supreme effort to appease 
the rain-god who was thought to have his abode in the 


depths below. 


Sr. Ignacio Marquina, chief of the Bureau of Pre- 
Hispanic Monuments of the Mexican Government, 
points out that the older Maya buildings, those ante- 
dating the New Empire period, were characterised by 
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The north face of El Castillo as it now appears, after the restoration carried 
out by the Mexican Bureau of Pre-Hispanic Monuments. 


The north face of El Castillo before restor 
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ation. From a photograph taken 


by H. A. Sweet on the Maudslay Expedition of 1889. 


were characteristic of the 
peoples consisted of halls and rooms of large dimensions, 
roofed by wooden frameworks supported by pillars and 
Clashing of the two types at Chichen Itza 
produced structures, Sr. Marquina observes, wherein 





a, a 


narrow halls which were roofed by means of the typical 
corbel arch of the Maya. 
structures which 


On the other hand, the 
Nahuan 


the halls, huge rooms, and pillars 
of the second type were combined 
with the corbel-vaulted roofs of the 
first type, which, however, were 
supported by wooden beams resting 
upon pillars. 

According to Dr. H. E. D. Pollock 
of the Carnegie Institution staff, 
who has made a close study of 
Maya architecture, a _ distinctive 
characteristic also of the new 
architecture which developed during 
this period was the emphasis placed 
on stone in contrast to stucco as 
a decorative medium. The split 
column was also extremely popular, 
and geometric patterns, worked out 
in stone mosaic, were in constant use. 

Dr. Pollock adds that employment 
of the column inside buildings as 
a roof support (mentioned by Sr. 
Marquina) produced extraordinary 
changes in architectural design. In 
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consequence, great colonnades, consisting of row upon 
row of round or square columns, and roofed either by 
vaults or relatively light flat ceilings, came into 
existence. 

So, too, the use of serpent columns in doorways was 
a notable development in decoration. The mask 
continues but undergoes considerable change in treat- 
ment. Sculpture in the round is also quite different, 
as seen in the Atlantean figures that served to support 
the temple altars. A wealth of bas-relief, quite distinct 
from the earlier types, and often showing evidence 
of having been brightly painted, is likewise characteristic 
of this period. A number of fragments of wall painting 
have been preserved which had been done in vivid 
colours, and, as Pollock says, although the composition 
is rather naive, great clarity is expressed and often 
considerable spirit. 

Such was the period of the New Empire among the 
Maya of Yucatan—a period during which the culture 
of this extraordinary race came into its final flowering. 
It was early in the period and in response to the renovat- 
ing and rejuvenating tide of new life that flowed into 
Chichen Itza, that El Castillo, the pyramid-temple of the 
ereat god Kukulcan, was erected. Abandoned soon 
after the coming of the Spaniards, Chichen Itza and its 
magnificent structures quickly fell prey to the jungle. 
Indeed, the whole of this great Middle American civilisa- 
tion dropped out of human consciousness, and became 
lost to human view. 

True, Diego de Landa of the Spanish Franciscans, 
who went to Yucatan in 1549 as a missionary, and who, 
in 1573, became Bishop of Yucatan, described the people 
and the ruins of Yucatan with considerable detail in a 
manuscript entitled Relacion de las Cosas de Yucatan ; 
but this manuscript lay unknown in a library in Madrid 
for nearly three hundred years before it was discovered 
and published. 

In point of fact, existence of the remains of this 
great pre-Columbian civilisation remained practically 
unknown until 1841, when it was brought to the attention 
of the modern world by John L. Stephens, the American 
diplomat-explorer. 


The Maudslay Expedition 


Although Stephens described many of the important 
ruins at Chichen Itza, including the great pyramid, 
and Catherwood, the English artist who accompanied 
him, made excellent drawings of a number, it remained 
for Alfred P. Maudslay, an English explorer and archzo- 
logist, to be the first to apply modern scientific methods 
to their study. In 1889 he spent six months at Chichen 
Itza, working continuously amid the ruins, clearing away 
the bush, surveying and mapping the principal structures, 
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taking photographs wherever possible, and making 
papier-maché mouldings of the sculpture. 

Although Maudslay cleared the bush from many of 
the ruins, he made no attempt to restore any of them 
or to preserve them from further collapse and disintegra- 
tion. The first step towards their protection was 
taken in 1911, when the Mexican Government appointed 
caretakers to Chichen Itza. However, little work was 
done on it until 1916, when Dr. Manuel Gamio, then 
Director of Anthropology of the Mexican Government, 
realising that the temple surmounting EI Castillo was 
in imminent danger of collapse, had it strengthened at 
critical points with concrete. In 1925 a Department of 
Monuments within the Ministry of Public Education 
was established by the Mexican Government and 
responsibility for supervision of the ruins in Chichen 
Itza vested in one of its bureaux, that of Pre-Hispanic 
Monuments. Of this bureau, Sr. Ignacio Marquina has 
been the head for several years. 


EI Castillo Restored 


The restoration of El Castillo, so far as it could be 
carried with assurance that the original design was being 
faithfully followed, was completed in 1927. To give an 
idea of the state of the pyramid-temple before repair, 
one of its sides, the south side, has been left as it was. 
The Stephens and Maudslay pictures show how disastrous 
had been the effect wrought by the forces of nature and 
by the inhabitants of neighbouring villages as well, who 
had removed much of the original facing for use in their 
own constructions. Comparison of the picture of the 
restored structure with these earlier ones will give some 
idea of the magnitude of the task undertaken by the 
Bureau of Pre-Hispanic Monuments and also how well 
that task was performed. 

Meanwhile, the Mexican Government entered into 
contract with the Carnegie Institution of Washington, 
whereby the Institution was permitted to conduct 
archeological studies at the ruins of Chichen Itza. 
In 1925 the Institution staff began excavating a tree- 
covered mound of debris near El] Castillo. As fallen 
elements were identified and restored to original 
positions, this structure, called the Temple of the 
Warriors, grew into one of the finest examples of New 
Empire construction so far found in the entire Maya 
area. 

In 1926, Earl Morris, in charge of the work at the 
temple, made a discovery about the way in which the 
pyramidal foundation had been constructed that 
suggested a new field of investigation which archzo- 
logists have been quick to follow up. He had almost 
completed work on this structure when a sculptured 
column block projecting from a corner of the supporting 
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d making pyramid suggested that some exploratory excavation 

of the pyramid itself should be undertaken. As a result 
| many of of the investigation which he made it was found that 
y of them chambers existed belonging to an earlier temple and 
lisintegra- that they had been filled with rubble and had been 
stion was incorporated, in their entirety, in the pyramidal base of 
appointed the Warriors’ Temple. Morris dug out the filling, shored 


work was 
mio, then 


up the walls with concrete piers to prevent collapse, and 
drove shafts to surface for air and light and easy access. 


vernment, In course of this work many features were revealed 
stillo was which have thrown important light upon the stage 
thened which Maya culture had reached when this early temple 
rtment of was erected. 

<ducation Discovery that the pyramid builders of the Warriors’ 
rent and Temple, instead of completely demolishing the older 
| Chichen structure, had preserved a substantial portion of it 
-Hispanic by filling it up and covering it over, suggested that a 


quina has 


similar practice might have been followed in the erection 
of other Maya pyramids. And this has proved to have 


been the case. 
In 1936, archeologists of the Mexican Government, 





The namie MOSAIC prt a the seat of the Fiinaee 
Throne. 


could be on completing exploration of El] Castillo, added another 23 feet long, 2 feet wide, and 2 feet deep. Its lid con- 

vas being conspicuous example to the growing list of treasure- sisted of a single stone slab which had been fitted to the 

> on vielding pyramids, as we shall see. opening. 

© repair, Outside the box lay the skeleton of aman. When the 

. . ry. J: ry. > ; a ( 

S 1t was, lhe Hidden Temple ponderous lid was raised, to the delight of the archzo- 

isastrous logists ther rere revealed: two tur oe ‘oui 
Exploratory work on this great pyramid to determine ogists there were revealed: two turquoise mosal 


‘ture and 
vell, who 


what, if anything, lay concealed within it, was begun in 


1930 under direction of Sr. Marquina. The first step 


three necklaces, one of coral, one of turquoise, 
five jade pendants, 


plaques ; 


and one of jade ; seven heads of jade ; 


>in their taken was that of driving a tunnel at ground level one of which was an exquisitely carved, iridescent 
” of the straight in from a point at the centre of the south face piece representing the figure of Itzamna, the head of the 
ive some of the pyramid. Thirty feet within, the base of an Maya pantheon ; a piece of jade with a fragment of 
| by the earlier pyramid was encountered, whereupon the tunnel cloth attached ; about 2,000 loose button-shaped beads 
1ow well was turned to the left, or west, and driven along the of turquoise; and two unusually large sacrificial 
. base line of the hidden pyramid to the latter’s south- knife-blades of flint, four inches wide and more than a 
red _ west corner. Turning the corner, the tunnel was _ foot long. 

hington, continued northward along the western side of the inner Dr. Sylvanus G. Morley of the Carnegie Institution 
conduct pyramid to a point far enough past the centre to prove _ staff, who examined the box and its contents soon after 
on Itza. that no stairway existed on the west face of the inner discovery, believes that it is to be regarded as a cere- 
—@ tree- structure. Next, the attack was shifted to the north monial deposit made on the occasion of beginning work 
fallen face of El Castillo and at a point at the base line just on the new pyramid—a procedure suggesting the 
original west of the stairway, selected to avoid damaging the modern practice of laying corner stones and of depositing 
of the stairway, a tunnel was run east until it was under the within them or under them boxes containing objects of 

of New centre of the stairway, then it was turned to the right probable interest to future antiquarians. 
e Maya and driven south towards the heart of the pyramid. A year or so after discovery of the inner stairway, 
Here, again, at a distance of about 30 feet, the base Sr. Marquina and his colleagues began sinking test 
at the of the older pyramid was reached a second time, but, pits in the platform at top of El Castillo to see if the 
uch the unlike their experience with the tunnel at the south inner pyramid was surmounted by a temple structure. 
1 that face, the investigators encountered a_ stairway, They soon found that such a structure existed ; that 
archeo- apparently leading up the north face of the buried it had been filled in instead of having been demolished ; 
almost pyramid. and that its top lay only about a metre below the floor 
Iptured At foot of the new!y discovered stairway they came of the outer temple. Tunnels revealed that the temple 
porting upon a rectangular limestone box, approximately surmounting the earlier pyramid contained two 








20 


chambers, one directly behind the other, and that 
entrance was gained through a single doorway on the 
north side, reached by the stairway running up the 
north face of the inner pyramid. 

During 1935 the outer chamber of the older buried 
At the centre of 
which 


temple was cleared of its rubble filling. 
this chamber a stone statue was discovered 
represented a recumbent human figure (the so-called 
Chac Mool figure) of which ten others have been re- 
covered in Chichen Itza. These figures are generally 
found in front of temple entrances at the head of the 
approaching stairway. Usually a stone disc rests 
upon the abdomen of the figure, on which offerings were 
probably placed by worshippers entering the temple. 
Occasionally, instead of a disc, the abdomen of the 
figure is hollowed out, cup-shaped. 


Unlike all other statues of this type so far found, the 
ten toe-nails of this one, made of highly polished white 
bone, were still intact. Both its upper and lower teeth, 
made of the same material, were in position, as were its 
eyes, which also were made of white bone. To represent 
the pupils of the eyes, circular pieces had been cut 
from the centres and replaced with a black bituminous 
material. 


The Jaguar Throne 


During July and August, 1936, the excavation of the 
inner chamber was pushed to completion and an 
amazing discovery made. The back wall of the chamber 
was found to have been studded at regular intervals 
with the heads of human femurs, presumably obtained 
from sacrificial victims. In the centre of the chamber 
stood a box of squared limestone blocks, covered by 
two ponderous flat stone slabs. Inside this was a throne 
fashioned from a single block of stone, carved to represent 
the figure of a jaguar, and painted a vivid red. As the 
figure has been shielded within the pyramid all these 
centuries from the light the colour is probably almost as 
The spots of the jaguar 
are represented by inlays of apple-green jade. The eyes 
also are made of jade,unusually large hemispherical pieces 
of excellent quality having been used for the purpose. 
The teeth and fangs appear to consist of hard white 
The statue stands 2? feet high. On the jaguar 
seat lay a mosaic turquoise plaque similar to the two 
found in the box at the foot of the stairway. On top 
of the plaque reposed a shell necklace, and a jade 
pendant carved to represent a human face. 


brilliant as when it was new. 


stone. 


Dr. Morley is of the opinion that the central object 
of the inner chamber may properly be identified as a 
jaguar throne. He points out, in support of this 


opinion, that double-headed jaguar thrones have been 
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found in the ruins of Uxmal; and that representations 
of it are to be found in the Temple of the Warriors at 
Palenque, and at Piedras Negras, Guatemala. 

The jaguar once occupied a wide area, ranging from 
Texas through Central and South America to Patagonia. 
[t is still to be found in the Maya regions of Middle 
America, where its typical colouration is a rich tan 
upon head, neck and body, marked except towards 
the end of the tail, which is ringed, with black spots 
arranged in rosettes with a black spot in the centre. 
[t is a thick-set animal and does not stand high upon its 
legs; but it is agile and its movements are very 
rapid. 

Warrior Cults 


Kalph L. Roys, who, under the auspices of Carnegie 
Institution, has recently translated one of the sacred 
books of the Maya of Yucatan into English, states that 
although the jaguar appears in the Maya art that ante- 
dated the Nahuan influx, it was then always associated 
with the priesthood; whereas, after Yucatan came 
under domination of the alien invaders from the west, 
the figure of the jaguar was used symbolically by the 
warrior class. It is not improbable, therefore, that 
figures of the jaguar, the eagle, and other animals as well, 
were employed by the warrior cults or societies of 
Yucatan very much as insignia are used by various 
orders of modern times to identify particular groups. 
Neither is it improbable that the older temple buried 
within the pyramidal base of El Castillo was erected by 
the jaguar cult of warriors and used by them in 
ceremonial practices. 

Although the contents of the box found at the foot 
of the inner stairway of El Castillo have been taken to 
the Museum of Archeology and History at Mérida, the 
capital of the State of Yucatan, for safe keeping, very 
wisely the Mexican authorities have decided not to 
remove the reclining human figure and the jaguar 
throne, with its turquoise mosaic plaque, from the 
chambers of the inner temple. Instead, they have 
covered them with protective varnish, glassed in the 
jaguar throne, and installed artificial light. 

It is therefore now possible for visitors to enter the 
tunnel at the base of the north face of El Castillo, to 
follow through to the foot of the inner stairway where 
the ceremonial box reposes, to ascend to the summit 
of the buried pyramid and thence, through the portal of 
the hidden temple, to enter its age-old throne room, 
and there witness in imagination the barbaric scenes 
that once took place in this sacred enclosure and to view 
in actuality what Dr. Morley has characterised as the 
most spectacular discovery of archeological specimens 
in situ ever made in the New World. 
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A Discoverer of the North-West Passage 


By Colin Johnston Robb 


Little enough 1s known of Sir John Franklin’s companions on his ill-fated Arctic expedition. Mr. Robb, being a relative 
of Captain Crozier, is enabled to throw some interesting light on the career of the second-in-command, who was in charge 
. of the expedition after Franklin's death, until the bitter end. 


Ir may safely be asserted that the subject of this article 
is something less, even, than a name to the great majority 
of the British public to-day, yet the name of [Francis 
Rawdon Moira Crozier should rank 
among the highest in the field of 
discovery. Captain Crozier was born 
in Banbridge, Co. Down, in September, 
1796, being the tenth child of George 
Crozier, Attorney-at-Law. He was 
named after Ear] 
of Moira, a soldier and diplomat of 


Francis Rawdon, 
great prominence and distinction in 
his time. 

Crozie1’s ancestors 
border family, who settled at Stramore, 


were an. old 


a few miles west of Banbridge, in 
1692. Attorney Crozier was not rich : 
he was not poor. The children were 
brought up in comfort but with simple, 
frugal tastes. Mrs. Crozier, the mother 
of the Arctic officer, was a handsome, 
clever woman, clear-minded, strong- 
willed ; a real spartan in her way. 
Young Crozier’s 
under a capable governess. 
bright-eyed, 


education began 
He was 
a handsome, serlous- 
looking lad, gentle as a rule, but 
sometimes defiant. At the age of ten 
he had a quarrel with his mother and 
ran away, concealing himself on a 
varn loft for two days without food. 
education on shore at the age of fourteen and entered 
the naval service on board H.M.S. Hamadrvad, joining 
H.M.S. Britain as midshipman in I812. 

Crozier was appointed to H.M.S. Fury in 1821, and 


Captain Francis 


Pa, 


He finished his 


accompanied Sir W. E. Parry on one of his strenuous 
adventures to the Arctic ; and in 1826 he was promoted 
Lieutenant. During Parry’s attempt to reach the 
North Pole on sledges, Crozier made some interesting 
magnetic and astronomical when the 
heights of Spitsbergen were sighted in May, 1827. 
When H.M.S. Cove sailed to the assistance of whaling 
ships beset with ice in Davis Strait, under the command 
of Captain Sir James Clark Ross, Crozier was appointed 
an officer of that ship, and on his return home in 1837, 
Was promoted to the rank of Commander for his scientific 


observations, 
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researches and able seamanship. He again served as 
second-in-command under Ross in the Antarctic Expedi- 
tion of 1839, which was undertaken on the recommenda- 
tion of the Royal Society and the 
sritish for the purpose 


of scientific research and geographical 


Association 


discovery. During this hazardous 


received the well-earned 
Post rank. It 
that this expedition got 
within 160 miles of the South Mag- 


netic Pole, while a Cape at the foot 


vovage he 
reward of will be 


recalled 


of Mount Terror was named Cape 
Crozier this 
article. 


after the subject of 

In the spring of 1845 a big venture 
of discovery, in quest of the long- 
sought North-West 
undertaken by the Government for 


Passage, was 


the purpose of making magnetic, 
geographical, and other — scientific 


observations. 
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5y this time Crozier 
had made the lasting friendship of 
Sir John Franklin, and when Lord 
Haddington, First Lord of the Ad- 
miralty, privately offered him the 
supreme command, he declined the 


+ . 


Cini. RN. offer in favour of Franklin, who was 
the most senior Arctic officer then 
alive. He accepted the post of 
second-in-command and two vessels were chosen for the 
expedition, the Evebus and the Terror. Commander 
James Fitzjames, an able officer, was appointed to take 
charge of magnetic 
naturalist, Dr. 


eminent 
charge of 


and the 
was placed in 
biological and other observations. 


observations, 
Goodsir, 


Each vessel had a complement of 67 officers and men 
and stores for three years. The ships were fitted with 
propellers and auxiliary engines, 
developing about twenty horse-power. 


screw capable of 
Every human 
precaution was taken in order to ensure success and a 
safe homecoming, the vessels being well adapted to the 
services required of them, and both Franklin and 
Crozier were veterans in Arctic exploration. The 
expedition sailed on the rgth of May, 1845, from Green- 
hithe, and was last seen by a whaler in Baffin Bay, 
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where the last call, ‘‘ All well,’ was received from the 
adventurers, on the 26th of July of that year, as they 
sailed into the unknown. They spent that winter on 
Beechey Island, in Barrow Strait. 

For years not a word was heard of the bold and 
intrepid discoverers, uneasiness amcunting to certainty 
of calamity being in the minds of the public. The 
Government offered {£20,000 to any party that should 
render assistance to the docmed expedition and £16,000 
for authoritative information of its fate. Some twenty 
rescue parties sailed forth to assist 'n the quest, but all 
was unavailing, until 1853, when Dr. John Rae, an 
officer of the Hudson’s Bay Company, discovered relics 
of the ill-fated expedition in the possession of the 
Eskimos, among them a silver spoon bearing Crozier’s 
crest. The story of Sir Leopold McClintock’s expedition 
of 1857 and his discovery of documents proving the 
death of Franklin is too well known to be repeated 
here. 

After Frankiin’s death in June, 1847, Crozier succeeded 
to the supreme command of the band of discoverers, 
who were the first to prove a continuous waterway 
between the North Atlantic and Pacific—the long sought 
North-West 
second in rank after the death of Franklin, found them- 
Their ships being 


Passage. Crozier and [itzjames, the 
selves surrounded by grave perils. 
ice-bound in Victoria Strait, whither they had drifted, 
they decided to abandon them and seek for succour from 
the mainland, by way of the Great Fish River to Fort 
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Churchill. Their dead chief had, however, warned them 
of the dangers of land travel during the winter months, 
as game was not to be procured and the chance of meet- 
ing Eskimo was practically non-existent. After review- 
ing the situation they deemed it necessary to spend 
another painful winter in the ships, with the hope that 
spring might release them. 

On April 22nd, 1848, Crozier and his men landed on 
the north-west shore of King William Island 69° 38’ N. 
lat. and 98° 41’ W. long., and on the 26th of that month 
they began their forlorn journey southwards along the 
July, 1848, 
the Eskimos saw Crozier and his party on the southern 
seaboard of the island—the last time they were seen— 
and from there they journeyed to Todd Island and later 
landed at Starvation Cove on the north-east shore of 
the Adelaide Peninsula, on their way to the Great 
Fish River, whither they were going for relief. But 
winter came upon them when they were worn out, half 


western coastline of the island. In 


starved, suffering from many ills of the flesh and 
practically out of provisions. 

How terrible must have been the last days of Crozier 
and his band, their eyes straining towards the distant 
horizon in the vain hope of succour, a hope that was 
never realised. At some unknown spot far away on the 
icy wastes of the Adelaide Peninsula rests all that is 
mortal of Captain Francis Rawdon Moira Crozier, the 
little known Arctic officer, a discoverer of the North- 
West Passage. 


New Island for America 


Four hundred acres of new territory have been added 
to the territory of the United States with the completion 
of “ Treasure Island”’ in San Francisco Bay. This 
man-made island will be the site of the 1939 Golden Gate 





“ Treasure Island”’ seen from the air 


International Formal delivery of the 
island by the U.S. Army Corps of Engineers, who were 


Exposition. 


responsible for this 400-acre reclamation project, was 
made on November 21. One of the features of the ex- 
hibition will be British Empire Day, May 27. 
Situated between the world’s two greatest 
bridges, the site of the exhibition is itself 
an outstanding accomplishment. Twenty 
million cubic yards of filling have been 
placed within the 17,760-foot sea-wall, 
and building construction is already under 
way. Two immense concrete and_ steel 
hangars, measuring 287 by 335 feet each, 
have been completed, and a three-storey 
air-terminal building is nearing completion 
at a cost of $1,000,000. When the tempor- 
ary exhibits are swept away, the hangars 
and terminal will form the nucleus of a 
new San Francisco municipal air port, with- 
in ten minutes’ drive of the city. 


Discc 


Unli 


INSE 
conn 
of de 
pass 
by a 
in tl 
stage 
insec 
begir 
has lI. 
and | 
life. 
Th 
varia 
days, 
Fritil 
hatcl 
its li 
cater 
this 
one 1 
one li 
hiber 
feed 
whicl 
prepz 
the fi 
even 
ing, 
the r 


Col 
insect 
woulc 
tion 
book 
comp 
this 1 
this 1 
seven 
perio 
perio 
three 
Adon 
Ana 


VV, 1935 


ed them 
months, 
of meet- 
review- 
» spend 
ype that 


ided on 
> 38’ N. 
tf month 
ong the 

1545, 
outhern 
» seen— 
nd later 
shore of 
> Great 
f. But 
ut, half 
sh and 


Crozier 
distant 
lat Was 
‘on the 
that is 
ier, the 
North- 


of the 
no were 
ct, Was 
the ex- 
May 27. 
sreatest 
is itself 
Twenty 
e been 
pa-wall, 
* under 
d steel 
t each, 
-storey 
pletion 
empor- 
langars 
s of a 
t, With- 


Discovery—January, 1938 


23 


Pigment of Caterpillars 


By Herbert Mace 


Unlike the majonty of insect larve, caterpillars are notable for thewr striking colours. Our article shows why this ts so, 
and explains the many remarkable variations from the usual green colour. 


INSECTS present a peculiarly complicated problem in 
connection with the evolution of colour, because, instead 
of developing gradually from infancy to maturity, they 
pass through four distinct stages of life, each separated 
by a more or less sharp line of division. Whereas, 
in the case of mammals and birds, the immature 
stages are passed under parental protection, most 
insects live an entirely independent existence from the 
beginning. Once the fly, the beetle, or the butterfly 
has laid its eggs, they must work out their own salvation 
and adjust themselves to the changes and chances of 
life. 

The duration of each stage of a butterfly’s life is most 
variable. The egg laid in summer may hatch in a few 
days, or remain dormant for months. The High Brown 
Fritillary starts in August as an egg which does not 
hatch till the following March, so that three-fourths of 
its life are passed in this form. In other cases the 
caterpillar stage is longer, though often a large part of 
this is dormant. Several butterflies related to the 
one mentioned leave the egg in a fortnight, but after 
one light meal, the little caterpillars retire into premature 
hibernation and remain dormant for six months. Others 
feed and grow rapidly and soon enter the pupal stage, 
which endures for many months, while in others all the 
preparatory stages are passed in five or six weeks, and 
the final winged stage is the longest. There is no rule, 
even within the limits of a genus, and it would be interest- 
ing, but foreign to my present purpose, to consider 
the reasons for this variation. 


The Life of the Egg 


Comparatively little attention has been paid to 
insect eggs, but there is no doubt that careful study 
would reveal many interesting facts about their produc- 
tion and distribution. From Mr. Frohawk’s great 
book about the 62 British diurnal butterflies, I have 
compiled some figures which will at least indicate that 
this is by no means a trifling and simple subject. Of 
this number nine spend the winter as eggs, being from 
seven to nine months in this state. The rest hatch in 
periods varying from three days to six weeks. The 
period is fairly constant for each species, but in two or 
three species there is a long range. The egg of the 
Adonis Blue may hatch in 14 days or not for six weeks. 
An average of all the species works out at 12$ days, and 


the greater number leave the egg between seven and 
fifteen days from its deposition. 

Only ten species lay their eggs in clusters. The 
Peacock is most careless, putting the whole of her eggs 
(about 500) in one confused heap: others make several 
patches varying in number. Three lay their eggs in a 
long row, no less than 46 lay them singly on the food 
plant, while two only, the Marbled White and the 
Ringlet—both grass feeders—drop them in the grass, 
so that they fall to the ground. All but eight put their 
eggs actually on the food, five deposit for the winter on 
twigs near the buds and three put them in crevices in 
the bark of trees. An outstanding example is that of the 
Silver-washed Fritillary, who put her eggs on the trunk 
of a tree near the food-plant (dog violet). They are not 
close to the ground, but some feet up the trunk, and 
although the caterpillars hatch in a fortnight, they eat 
only the egg-shell and then hibernate till spring. Of 
the majority which oviposit on the food, seven lay on 
flower buds, and the rest on leaves, and of these 17 
always put the egg under the leaf, 25 seem indifferent 
and only three invariably deposit on the upper side 
of the leaf. 


Moults and Colour-changes 


Generally speaking, there is sufficient harmony 
between the colour of the egg and that of the food- 
plant to make it not at all easy to distinguish and, 
since the egg does not betray itself by movement, no 
very exact approximation is necessary. When, however, 
the young caterpillar appears, it is a moving creature and 
more readily seen. Usually, it begins to eat and grow 
at once. Sometimes its general appearance does not 
alter much till it passes into the pupal form, but there 
is often a complete change of colour and marking at 
one or more of the regular moults to which it is subject. 
Each of these changes is related to some alteration, 
though it may be only slight, in the creature's habits. 

If colour is to play any part in safeguarding these 
creatures, and it most certainly does, it is clear that each 
stage of life will call for something different from the 
others. It is seldom that all the stages of a butterfly 
have similar colouring, and they are generally marked 
by the most extraordinary and violent contrasts. The 
large cabbage butterfly, almost pure white and black, 
has a deep yellow egg. Its caterpillar is a mixture of 
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yellow, greenish blue and black. The pupa may be 


either bright green or creamy vellow. 
ordinary difference there is between the black and yellow 
ringed caterpillar of the Cinnabar moth, and the rich 
crimson wings of the adult, or between the green and 


purple of the puss moth caterpillar and the sober grey of 


the moth. How are all these changes produced in one 
creature and what is the source and origin of them ? 

[ think we must necessarily tackle this question from 
the standpoint that all the creature contains and displays 
is derived from its food. Caterpillars are most voracious, 
often eating twice their own weight in 24 hours, so that 
they grow rapidly and store up large reserves of fat, 
draw material 


from which to 


mechanism that develops during the pupal stage. Their 


for the complicated 


food is the inner substance of the living leaf, and this, as 
we know, contains chlorophyll, the green colour of 
which forms the foundation of all butterfly colouring, 
not only in the sense that perfect food contains material 
from which any desired animal compound can_ be 
produced, but in a more direct and unequivocal manner. 


Caterpillars Without Pigment 
[et us try to conceive of a time before coloured 
That 
been such a time is certain, for this insect group is an 
ven now, 


caterpillars came into being. there must have 
offshoot or development of primitive forms. 
the large majority of insect larve are colourless, without 
pigment in the skin, but the white flesh is exposed 
through a transparent envelope ; and if such larve are 
exposed for any length of time to direct sunlight, they 
are killed. We must not overlook the fact that at such 
a time, animals of much higher development, certainly 
birds and mammals, did not exist, whereas to-day 
caterpillars are exposed to the attacks of thousands of 
creatures which make them staple food, and in spite of 
all protective devices could not hold their own, were it 
not for the enormous fecundity of the race. From 400 
to 500 eggs is the normal progeny of one butterfly. 

that 


transparent creature, unable to live in direct sunlight, 


Assume then the original caterpillar was a 
and that in a time of food scarcity it ventured from its 
retreat to find something edible. What would be the 
result ? [I venture to say that it would depend on what 
the creature had been eating. If it had fed on colourless 
food, it would probably succumb to the sunlight, but 
if it had, either at night, or in some shaded place, par- 
taken of fresh green leaf, its body would contain a 
certain amount of green pigment, which would afford 
some shield against the light. Although the normal 
reaction of animals to light 


pigment, a derived vegetable pigment will serve the 


produces a_ red-brown 


same purpose to a limited extent, and the exposure will 


What an extra- 
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certainly be gradual. One can imagine all sorts of 


alternatives. The habit of leaf feeding at night may 
have been contracted long enough to secure a green 
coloured race before any individuals remained exposed in 
daytime, and even then the exposure may have been 
limited to the first feebly hghted hours. The chances of 
survival would certainly be greater among those which 
had eaten the green pigment and exposed themselves 
more. In a word, the greener the caterpillar, the more 
likely its survival. 
food, the caterpillar would crawl back to shelter and 


Having stufted itself with the new 


come out again when hungry to repeat the process, 
which all the time was tending to strengthen it. From 
when the colour was merely 
food, to the 
becomes a permanent pigment of the skin, the action is 


There the skin 


the crude beginning, 


borrowed from. the stage when ereen 
precisely the same as 1n the human body. 
reddens with blood on exposure to the sun, and on 
longer exposure, produces a durable, but still removable 
pigment, which can, by generations of prolonged and 
complete exposure to the fullest light, become permanent 
and heritable. 

The theory is confirmed by known facts. There are 


still many caterpillars, through whose 


bodies the green food can be seen passing, and Professor 


transparent 


Poulton has made experiments on the common cabbage 
caterpillar, feeding them on the unpigmented midribs 
of cabbage, the result being that their green colour 
faded to a pale tint with scarcely any pigment in it. 
The pigment of caterpillars is, therefore, derived directly 
from their food and it follows that it will be the proper 
ereen to match the leaf. Those who have collected 


caterpillars will know how closely the green ones 


resemble their food-plant. Even the same species, when 
it is capable of feeding on two different kinds of plant, 
varies in tint tomatch. There is thus a direct association 
between the particular green leaf hue and that of the 
caterpillar. 


All Caterpillars Not Green 


It is not difficult to understand that, if caterpillars 
were already green when birds began to attack them, 
any modification after that would inevitably be in the 
direction of producing still more perfect camouflage, 
since the birds would, in the long run, clear off those 
most readily seen. 

All caterpillars are not green, and few, if any, are 
entirely and completely green, though there are enough 
examples to show that green plant-pigment accounts 
for the origin of this basic tint in leaf feeders. There are 
many in which the green is modified by streaks of vellow, 
black, innumerable other tints, 
while plenty have completely lost all trace of green, 


whitish brown and 
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Some spectacular 
caterv pillars. Lop, 
left: of Peacock 
hutlerfly, (Vanessa) 


black with spines. 
Top. right: of 


Swallow Tail butter- 


machaon), green with 
black spots. Centre: 
of Lackey moth, with 
longitudinal green, 
black and vellow 
stripes. Bottom, left: 
of Privet Hawk moth 
(Sphinx — ligustrt), 
green with diagonal 
ved and white stripes. 
Bottom, right: of 
Biston hirtaria, 
mimicking twigs. 


brown or reddish brown being a very common colour in 
many groups. 

It is manifest that if a plant were always and entirely 
green, a green of the same shade would be a perfect 
scheme for caterpillar disguise, but it is only in very 
simple vegetable forms that green is uniform. As 
plants attain more defined and varied shapes, parts of 
their structure contain little or no chlorophyll. The 
no doubt, an effect of 
It would 


evolution of these structures 1s, 
the consumption of the plant by the animal. 
be impossible for the plant to shelter and feed a creature 
which would ultimately destroy it, and unless the plant 
puts up some sort of resistance, there will soon be an 
end of both. 
are not able to deal with very hard material, so that any 


In primitive animals the biting organs 


Jants that develop something harder than the normal 
} | 

protoplasm will to that extent 

In this may be seen the germ of 


cellular resist the 


attacks of the animal. 


N 
1) | 





leaf and stem structure, consisting of specially indurated 
portions, unable to perform the digestive work of normal 
cell matter, but acting as channels for conducting 
nutriment from one part of the plant to another. These 


structures, seen in their primitive form as veins in a 
leaf, and in their highest development as stems, trunks, 
and branches, have a smaller amount of chlorophyll, 
so that the colour is a lighter green, or even entirely 
vellow. If an animal living on a plant with these veins 
retained a purely green colour, it would be relatively 
conspicuous, and it is only natural that selection should 
favour those marked with paler and generally yellow 
Sometimes in the form of longitudinal stripes, 
sometimes as transverse frequently 
both, such markings are usual on green caterpillars, 
the very common Winter Moth being an_ excellent 


lines. 
rings, and 


example. 
With the gradual evolution of this indurated structure, 
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other logical developments follows. The induration is, 
in fact, caused by the accumulation of particles drawn 
from the soil. Of these, silica and calcium are the 
commonest, but iron, phosphorous, chlorine, potassium 
and magnesium are usually present. Each of these 
substances, when deposited, must effect the colour of 
the tissue. To the presence of these and the withdrawal 
of chlorophyll, as the epidermis hardens, is due the 
dark colour of the older stems of plants, culminating in 
the thick brown corky matter of tree bark. 

These variations in plants must react on the cater- 
pillars inhabiting them. It is by no means unusual for 
caterpillars to denude a plant of leaves, and however 
well they may have been concealed before, green cater- 
pillars would then be completely exposed. It is certain 
that modifications of colour to suit such contingencies are 
urgently needed. 

There does not seem to be any difficulty in accounting 
for them. In much more lowly animals there is some 
power, though feeble, of producing red or yellow pigment 
under the influence of light, and however much insect 
larve living in darkness have forfeited this power, any 
return to the habit of exposure must bring it into action 
again. No matter at what stage it began, whether as 
soon as the caterpillar began to expose itself, or even 
after the green pigment had become permanent, the 


Tracking 
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reaction is always there in a varying degree, and the 
extent to which it will predominate over the green 
plant-derived pigmentation must depend on its useful- 
ness. To put the matter quite clearly, let us suppose 
that the caterpillar reacts equally to light and plant- 
derived pigment, so that it becomes a mixture of green 
and red brown. It is clear that neither on the leaves, 
nor on the bark of a tree will it be completely disguised, 
but other things being equal, those which showed more 
green than brown would be safer on the leaves, and those 
which were more brown than green would be safer on 
the bark. It does not seem likely that an unduly long 
evolutionary period would be required to bring about a 
race of all-brown caterpillars by this process. There are 
many moth larve which feed at night, and during the 
daytime rest motionless on the stems. Some of these 
are all-brown, others yellow or greenish with brown 
markings. Many have a habit of stretching out stiffly 
at an angle from the stem, so that they completely 
resemble twigs. Even the shapes are modified to mimic 
excrescences like buds, and some have even perfect 
imitations of thorns. 

If I have not entirely explained the route by which 
caterpillars became green or brown or both, I have, I 
think, made clear how complicated the reactions of 
one living creature on another may be. 


the Atom 


By R. Lang, Ph.D., A.Inst.P. 


An exhibition illustrative of one of the most romantic departments of physical science is now on view at the 


Science Museum, South Kensington. Dr. Laneg’s 


introduction explains the principles concerned and gives a 


good idea of the fascination of the subject. 


An atom and its several parts are far too small to be 
seen even by the most powerful microscope known to 
science. How then is it possible to study the collision of 
atoms and elementary particles of matter and to under- 
stand the nature of the disintegrations and transmuta- 
tions that take place: It was in rg1r that Professor 
C. T. k. Wilson, working in the Cavendish Laboratory, 
Cambridge, the home of so many important discoveries 
concerning the constitution of matter, first succeeded in 
showing the tracks of individual parts of atoms—in 
particular alpha-particles (which are fast-moving posi- 
tively-charged atoms of helium) and electrons—by the 
condensation of water-vapour on the charged particles 
called * left in the track of these particles. The 
importance of this invention was well expressed by the 
late Lord Rutherford when he said that it was ‘‘ the most 
original and wonderful instrument in scientific history.” 


’ 


ions 


Wilson’s work was recognised by the award of the 
Nobel prize in 1927. His original apparatus was in use 
for some twenty years and is now preserved in the 
National collection at the Science Museum, South 
Kensington, London. At the moment it forms the 
centrepiece of a special Exhibition which has_ been 
arranged in the Museum by Dr. F. A. B. Ward to 
celebrate the jubilee of its invention. 

In essence the device depends upon the fact that if 
there is too much water-vapour in an atmosphere the 
excess condenses into tiny droplets forming a cloud or 
fog. Normally air is said to be “ saturated ’’ when any 
further addition of water-vapour results in condensation. 
In certain circumstances, however, air can be made to 
contain more water-vapour than the amount required 
for saturation ; it is then said to be “ super-saturated.”’ 
It has been known for a long time that under these 
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conditions condensation will commence on any minute 
particles of dust or other foreign matter which happen to 
be present. Such particles are termed “ nuclei.” 
Wilson discovered that ions (electrically charged par- 
ticles of matter) can also act as nuclei for condensation. 
He was quick to apply this discovery to the development 
of the method of rendering visible the tracks of elemen- 
tary particles of matter. The principle employed in his 
famous cloud-chamber apparatus is as follows: some 
air enclosed over water in the space A (in the diagram 
herewith) is super-saturated with water-vapour by 
suddenly expanding it. This expansion is carried out by 
allowing the piston B to fall instantaneously by con- 
necting the space below it through the tube C to a large 
evacuated vessel. The air in the space A is first rendered 
dust-free by preliminary expansions whereby the dust is 
precipitated by the formation of clouds which are allowed 
to settle; any stray ions are removed by an electric 
field. If now, for example, a beam of alpha-particles is 
allowed to pass through the space A it will ionise the air 
in its path and after the sudden expansion minute drops 
of water form upon the ions so formed, thus rendering 
visible the path of the alpha-particles constituting the 
ray. The sides of the vessel being of glass it 1s possible to 















































A 
of 

\\ Vy Diagrani oO} ff. -. 
\ercattan Wilson’s  cloud-track 
. Nr apparatus. <A ts the 
\ \x AX expansion chamber; Bb 
: Hest the piston; and C the 

ee a : ‘ 
Peo passage leading to the 


evacuated globe. 


To evacuated vesse/ 


photograph these tracks either with an ordinary camera 


or with a stereoscopic one, or with two cameras making 


a large angle with each other. 

Modern versions of the Wilson cloud-chamber are 
complex machines, often automatic in action, and 
sometimes employing vapour other than water-vapour. 
A large electro-magnet normally forms an_ integral 
part of such apparatus and is used to bend the path of 
the particle being studied into a curve, the radius of 
which gives essential information. Some of the elemen- 
tary particles of matter have actually been discovered 
by means of these cloud-chamber photographs. Until 
recent years only two elementary particles were known : 
the proton, carrying a positive charge, and the electron, 
about 1,840 times lighter, carrying a negative charge. 
Recently, however, to these have been added the 
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neutron, of about the same magnitude as the proton, 
carrying no charge as its name implies, and the positron, 
of about the same weight as the electron, but carrying 
a positive charge. A few months ago the discovery 
of yet another particle was reported as having been 





[By permission of the Controller of H.M. Stationery Office. 


C. 7. R. Wilson's original cloud-track apparatus of 
Ig1I-12. «A =o baitery for clearing residual icns ; 


Bb = water for cooling; € yod connecting to valve 
for making expansion. 


found in cosmic ray showers studied by the Wilson 
cloud chamber. This discovery has not vet been fully 
confirmed. The existence of another particle, the 
‘neutrino,’ is from theoretical con- 


siderations, but the search for it has not vet been 


postulated 


successful. 

As Dr. Ward remarks in the official handbook of this 
Jubilee Exhibition, “ Perhaps its (the Wilson cloud- 
chamber’s) chief function has been to confirm results 
done by other methods; the testimony of a Wilson 
track photograph often carries conviction where other 
evidence might fail to satisfy. In many cases the Wilson 
chamber yields quickly and directly information which 
could be acquired only very laboriously and indirectly 
by any other means.”’ 

Eighty photographs of 
collection, are on view at the Science Museum, all of 


particle-tracks, a unique 


them with clear and concise descriptions. Those who 


desire to catch something of the romance of the study 
of the ultimate structure of matter should make a 
point of visiting this exhibition before it closes at the 
end of February, 1938. 


The otfhice of the Society of Public Analysts and other Analytical 
Chemists has been transferred from 85, Eccleston Square, London, 
S.W.1,, to 7-8, Idol Lane, London, E.C.3, and Dr. C. Ainsworth 
Mitchell, hitherto Editor of THE ANALYST and Secretary to the 
Society, has resigned the office of Secretary and Mr. J]. H. Lane 
as been appointed in his place. Communications relating to 
HE ANALYST, the society’s Journal, should still be addressed to 
Dr.C. A. Mitchell, M.A., F 1.C., at 16, Blomfield Road, London, W.9 
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Book Reviews 


Science and its Aims 

What Science Really Means. By J. W. FRIEND and 
J. FErBLEMAN. (Allen and Unwin, 7s. 6d.) 
The authors have done scientists and, it may be 
claimed, engineers also (since these well-meaning people 
make the results of science available commercially to 
the rest of the world) a very good deed. In the past, 
the exponents of the scientific method, such as Faraday 
and Huxley, were regarded by the public with awe 
when 


they declaimed their latest discoveries; this 


tradition is maintained only in such’ venerable 


foundations as the Royal Institution. The damage 
to mankind that can be inflicted by the application of 
modern methods of destruction has provoked suspicion 
in an important fraction of the community, which is 
asking whether scientists are human and what is the 
purpose of science anyway. 

The success of many books on speculative science 
offered to the reading public indicates a demand _ for 
enlightenment, and no doubt their readers feel some 
reward for their endeavour. It is improbable, however, 
that any one of them has been seriously affected in 
his daily life by such second-hand experience, whether 
by adopting in a small measure scientific methods 
of thought or by respecting others who have made 
them their primary purpose in life. The present authors 
try to get to the bottom of this matter and indicate the 
and the methods of those who 


purposes of science 


practise it. They do not necessarily condemn the 
presentation of highly speculative science to the general 
reader, on the basis that it can be of no use to him or to 
anyone else apart from the speculator, but present a 
balance between this extreme mentalism or idealism, 
which reduces the cosmos to a mathematical formula 
being experimentally examined by a creator, and the 
detached positivism, which is solely concerned with 
the collection of observed facts, carefully tabulated and 
verifiable by anyone who likes to take the trouble. 
The entire book is a carefully thought-out defence and 
explanation of empiricism, the normal everyday tool of 
the practising scientist, the mixture and alternation of 
inductive and deductive reasoning, the only safe methods 
of thinking for intelligent men and women. By the one, 
universal truths are induced from collections of relevant 
facts, modified perhaps from time to time as our aids to 
perception become more and more refined in our search 
for new knowledge ; by the other, specific phenomena 
are deduced from these truths for the scientist to search 
for experimentally and confirm, or induce the reason 
[he true scientist has little use for a mere 
collection of facts, however well attested, but he is also 


why not. 


not going to mislead himself by idle speculations along 
lines which his normal experience indicates as unfruitful. 

The authors also bring out the fact that a mathe- 
matical expression applicable to a set of phenomena is 
merely a convenient way of handling these data; the 
mathematical processes which are known to be true 
from experience of general application must always 
be checked in their new applications by reference to 
Those been well educated 
in scientific method will welcome their claim that. the 
metaphysics 
leads nowhere. Rationalists, who worship the supremacy 
of human intellect and reason, will find much to support 
The reason 
why the social sciences have made so little progress 


observation. who have 


bias of scientists is anti-metaphysical ; 


their case against the reign of superstition. 


is that they cannot use the principles of empiricism ; 
apart from a few experimental communities in the U.S., 
which seem to be decaying because their main religious 
motives have been undermined, it is not possible to 
Life is too short for 
individuals to risk an accident in the experiment ; it is 


experiment with human beings. 


more interesting to play with animals than with the 
human race, because no one will decide what qualities 
we desire in the future human being. 

Meanwhile, humanity decays in numbers and possibly 
in intelligence. Nothing is being done, since science and 
scientists cannot and will not be responsible for the 
application of neutral knowledge, although they have 
been the authors of it. They would not be good scientists 
if they allowed themselves to be diverted to the multitude 
of social consequences of their work. They cannot value 
their knowledge, except in so far as it can be said to lead 
to more knowledge. If we lack an adequate scheme of 
social values, it is no fault of the scientists as such, but 
must be laid at the door of those who have accepted the 
responsibility of governing us; it is unfortunate that 
the conditions of appointment of our governors preclude 
them disclosing the truth, even if they know it. 

The authors plead for a greater mingling of the 
sciences, a carry-over of method to those sciences which 
are behind in formulating principles of their own. 
Another purpose of the book is to restore public con- 
fidence in science and its aims, so that it is not forced 
eventually to be purely utilitarian. Unfortunately, 
the arguments are very closely put, and the general 
reader may find some difficulty in seeing the light ; 
he may be assured, however, that the effort will be 
worth while, and that eventually he will acquire some- 
thing which will be of help in understanding the 
complexities of the age. 

L. Ek. C. HUGHES. 
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The Chemistry of Life 
Sterols and Related Compounds. By | 


“ss 6d.) 
/ 


ae 


FRIEDMANN. (Heffer, 


Whether the next great advance in our understanding of the 


nature of life will come from more complete knowledge of the 
chemical structure or the physico-chemical behaviour of proto- 
plasm, or from the study of viruses—those causative agents of 
disease which perhaps bridge the gap between living organisms 
and inanimate matter—or from some other aspect of scientific 
investigation it is as yet impossible to predict. But the sensational 


developments in the chemistry of the “ sterols,’ which have 
taken place during the past five years suggest that this group of 
compounds will ultimately be found to play a conspicuously 
important part in the complicated tangle of physical and chemical 
changes which are inseparable from any form of life. Sterols 


are of widespread occurrence throughout the animal and 
vegetable kingdoms. 

The characteristic sterol of the animal kingdom 1s cholesterol, 
a mysterious substance first isolated nearly a century and a half 
ago from human gallstones, and now known as a constituent of 
every cell of the animal body. Of its physiological function and 
mode of formation we are completely ignorant, although the 
richness of brain-matter in cholesterol has led to the speculation 
that it plays some part in mental and nervous processes. The 
exact molecular structure of cholesterol was finally determined 
in 1932; it contains a curtous complex framework of carbon 
atoms which is now known to be present in a great diversity of 
important 


natural products having varied and physiological 


properties. The sterols of plants and lower organisms contain 


this same carbon framework, as do the iis of the bile. one of 


the functions of which 1s to promote resorption of tats in the 
intestine. 

Closely related to cholesterol, but somewhat simpler in struc- 
ture, are the ‘‘ hormones ”’ which are secreted by the sex glands 
and stimulate the development of the secondary sexual character- 


istics. The adrenal gland secretes several! hormones.’ One of 


life , contains the stero] 


these, necessary for the maintenance o 
carbon framework and 1s chemically related to the sex hormones. 
A very near chemical relative of cholesterol is the provitamin 
which is converted by the action of sunlight into Vitamin D which, 
in a manner not yet known, is responsible for promoting the 
combination of calcium and phosphorus to form bone. It is 
especially remarkable that the same carbon framework which 1s 
present in all these substances is also found in such divers 
materials as the plant heart poisons, widely aistributed in the 
vegetable kingdom and typified by digitalis, in the poisonous 
secretions of certain toads, and in the saponins. The latter 
are plant products which have the capacity to form soap-lik 
solutions which readily foam, and also bring about hemolysis 
of the red blood corpuscles. Lastly, it 1s suggestive that cancer, 
in all respects akin to the human uisease, may be induced in small 
animals by chemical compounds, one of which is readily prepared 


in the laboratory by chemical transformation of the bile acids 


mentioned above. sterol intimately 


concerned, not only in the normal processes of life and health, 


Possibly, the group 1s 


but also, in abnormal conditions, with the causation of one of 
the most mysterious and deadly diseases which still afflicts 
mankind. 

These are some of the fascinating themes which Professor 
Friedmann admirably reviews, using the conventional notation 
of organic chemistry, in the three lectures which are reprinte 


in this volume. J. W. Cook. 


Bird Watching in Afric< 


Wanderings of a Bird-Lover in 
(Witherby, 8s. 6d.) 


lfyica. By MADELINE ALSTON, 


In a short foreword to Mrs. Alston’s book Lord Clarendon 


to whose Son, the late Lord Hyde, the book is dedicated- 
observes, ‘“‘ There are many lovers of birds, but there could be 


many more, and a book such as this may well encourage its 


readers, open their eyes to see, and open their hearts to care.”’ 
The reviewer can join Lord Clarendon in hoping that this wish 
may be fulfilled. Mrs. Alston’s 


love birds and can find pleasure in following her 


pages are written for those who 
wanderings 
to many delightful bird haunts in Cape Province, Natal and 
Zululand, 
east Africa. 


Rhodesia, the Kalahari, Nvasaland and Portuguese 


The authoress knows her South African birds well and takes 
us with her on many rambles to out-of-the-way spots, drawing, 


incidentally, a picture—not always very heartening to the 


British—of the people with whom she comes in contact, and gives 


more than a passing glimpse of the alluring lands in which she 


has done her “ bird watching.’ Perhaps the whole tone of the 


book is too incidental. One feels that with such opportunities 
of trekking as fell to her lot, and such a real love of her subject, 
Mrs. Alston shoul 
In particular we should have welcomed more direct information 


about the 


have given us rather more food for thought. 


ways and chara teristics of the innumerable species 


which are mentioned, but for all that there are many little 


incidents related which touch and please the imagination. 


For the average ‘‘ bird lover ’’ the book 1s written in rather 


too flowery a stvle. Such enthusiasm as Mrs. Alston displays 


over each encounter 1s apt to become wearving as 1s her employ 


ment of superlatives. The authoress wisely carried with her 
Stark and Sclater’s Fauna of South Africa, and shows that 


she has kept up to date with her bird literature by reference to 
Priest’s birds of Southern Rhodesia and Sir Charles 
Bivds of Nvyasaland. When Mrs 


likelihood of some of the nightjars in 


Captain 
Alston comes to 


Belcher’s 
Sp ulate (p. Q5 Ol) the 


Brazil being of the same species as those in South Africa, she is 


travelling too far beyond her own province. She can be assured 
that there are none and that not one parrot or waxbill is common 


to both regions. 


The book is illustrated with a few pencil sketches by Moubray 


Leigh, some more pleasing than others—and an inaccurately 


coloured Frontispiec eS of the Knvsna | ourile, whi h fails entirely 


to do justice to that beautiful bird or even portray its colours 


correctly. If this book succeeds, as Lord Clarendon suggests, 


in increasing the numbers of those who love Nature, and take 


an intelligent interest in Bird Preservation, | am convinced that 
none will be better repaid than the authoress, whose heart and 
Messrs. 


that the book 1s well 


soul are so obviously bound up with her subject. 


Witherby’s name is sufficient guarantee 


produced, It is furnished with an adequate index. 


ID. A. BANNERMAN. 


Wild Life at Home 
Watching Wild Life. By 


0 PHyLLis Bonp. (Longmans, 6s 


[This book, so the author tells us in her introduction, is written 


for ‘‘ just people : people who escape for half-days in the country 


from an official career town-bred people who have come to 


live in the country. They have no high hopes of adding to 
the world’s knowledge.” They only want to enjoy the country 


nd its wild life 


Such a book was needed, and ertainly fulfils its purpose, for 
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Miss Bond is herself a good, though perhaps unduly modest, field 


naturalist. She sets out to prove that ‘“ observing nature need 


not be an expert's job.’’ Evidently she is herself a keen observer, 


and her hints are therefore valuable to the inexpert. She 
descants upon the advantages of waking early and staving 
out late if you wish to learn the secrets of wild life, and has 


experienced the pleasures and excitements of “ sleeping out.’’ 


larly morning, she says, is generally the best time to see foxes, 


’ 


and the dusk 1s the only time when vou mav hope to see a badger ; 


my own experience Is that even then the hope is often deferred. 


for brock is the wariest and most suspicious of beasts. 
She tells the watcher how best to take cover. explains the 
virtues of immobility, shows how there may be “ news in a 


nutshell ’° of the mouse. 


nuthatch, squirrel, or vole that gnawed 
or split it, and reveals the importance of examining castings and 


droppings There is an excellent tracking, and 


some pages on the patterns shown by birds in flight and how to 


( hapte r on 


memorise them, The tyrois warned that every bird which catches 


flies 13 not necessarily a_ fiveatcher Explaining that birds’ 


bright spring colours are not due to new feathers but to the rubbing 
ott of the old how delightful it 


if our clothes got smarter the longer we wore them.” 


tops of ones, she remarks 
W ould be 

Her chapter entitled, ‘‘ Noises Off,’’ shows a remarkably keen 
sense of hearing; I can no longer hear slugs crunching seedlings, 


\liss 


want to tame 


but Bond can She bids you remember that should vou 


wild bird you should not look it in the face : 


] , 
a Sil\ 


it cannot meet the human eve. 


every bird-watcher has experienced the 


disappointments 


aused by the wariness of birds. Miss Bond tentatively suggests 


that sometimes the over-anxiety of the watcher may be com- 


municated to the watched Iveryone knows how real and 


uncomtortable is the fe: ling Ol being watched by invisible eves 


whether there not be some 


that it 
these to 


| have myself often wondered may 
S Tous belie, ed 


\tend_ 1t 


such telepathic transference.  kdmund 


existed between birds themselves: to e from 


human beings 1s only a short step further 


\s a lure to fowl she recommends pine-kernels ; 


suspicious 
| have found them a pleasant substitute for the squirming meal 
Like 


loathing « 


worm. every real bird-lover she shows a healthy and 
danger 


the collector that 


f egg-collectors Birds will be in 


natural 


dignation 1s so strong against 


until publi i! 


none dare show his collection 


| can heartily recommend this book, not only to beginners, but 


to those who are already bird-watchers: they will find in it 


is delightfully written and 
That of a 
feathers, 


things that they did not know. It 
is well illustrated by the author's own photographs. 
the actual 


that can be 


bird’s wing, showing primary and other 


tells at a glance all meticulously learned from a 


scientific wine-diagram. 


EK. W. HENDY. 
By PHYLLIS KELWAY. (Longmans 


+? _ so i] * 
SW] Movemen ei OIE lvees. 


The author’s keen observation of the intimate details of British 
natural history are well known to readers of DISCOVERY, and she 
has the additional gift of recording her observations in a charm- 
ing and easily-read style. The present book cannot fail to fasci- 
nate those who are fond of small animals and birds for their own 
and at tl 


of the various humble households of the author's ae quaintance, 


mingled with the 


<4 


sake, e same time. 


family gossip ”’ 
are reported the results of observation which are of value to the 
systematic zoologist 


Moorhens, for example, are noted as regularly laying smaller 
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clutches in the north of England than the south. The cause 
of this is worth ascertaining, as is the question of why a shrew 
should never yvawn more than a certain number of times after 
waking up. To observe shrews at all is sufficiently remarkable ; 
to know and record their habits in such intimate detail must be 
a feat 

To the not unnatural question, what on earth have shrews and 
M ISS 


movement in the trees,” 


hitherto unrivalled. 


moorhens (not to mention toads, which also come into 


Kelway’s purview) to do with “ swift 


it is only fair to quote the parenthetic subtitle (“ and at their 


roots ’’). Really the main title applies only to the opening 


chapters, a delightful study of the hfe of squirrels and a philoso- 
phic consideration of the psychologic differences between the red 


and the grey. Miss WKelway has summed up the grey “ tree- 


rat’ perfectly; he is “a lovable bounder,’’ and his bounding 


depends largely on his exuberant digestion, wherein he has a 
tremendous advantage over his red cousin. 
Anyone who has kept a pet is conscious of the marked indivi- 


duality of animals; but it requires a special gift to get under 


the feathers of a particular moorhen (say) and present its 


character to us as that of a person. Jteaders should be grateful 


to Miss Kelway for such a presentation, and above all for the 


fact that she never exaggerates into sentimentality. 
the author, of ditficult 


The photographs by many of them 


subjects, are first-class. 


Bantus and Pre-Bantus 


. f . i] 
it iisatiol Oil Lile 


Bantu # 
FOUCHE (C 


Cent Lam po; 


imbridge University Press, 


Kkeaders of DISCOVERY will already be familiar with Mapungub- 
South African 
and the stages of excavation up to June, 1935, are 
this 

the 


we, the prehistoric sitc of civilisation, of which 


the (Lise OVCTY 


recorded 1n volume, edited on behalf of the Archaeological 
Committee of 
that 


brought to light in its excavation were described by Capt. G. A. 


University of Pretoria by Prof. Leo Fouche of 


( niversitv. The site and the main features of the culture 


Gardner in DISCOVERY (No. 198, p. 173). 


Mapungubwe, it may be recalled, is a small flat-topped hill 


with precipitous sides in the northern Transvaal. Tersistent 
legends of treasure current among the natives, who held the hill 


In awe, attracted treasure hunters, who found a quantity of gold 


ornaments in a burial on the summit \s an outcome of this 
find the hill is now under public protection and its exploration 1S 
a joint undertaking of the Government and University with 


| 


funds in part subscribed by the pubh 
of the site, to which that of the 
been added, is still proceeding ; but the investigation as a whole 


The actual excavation 


adjacent Bambandyanalo has 


is a matter of much greater magnitude, as it involves the cultural 
and ethnological comparison with the previously known and 
numerous prehistoric sites of the Transvaal region, as well as the 
investigation of 
of the 
Miss Caton-Thompson. 


the relation of Mapungubwe with the cognate 


culture Zimbabwe of Khodesia, explored in 19290 bv 


The greater part of the present volume is taken up by a report 


by the Kev. Neville Jones, the well-known authority on the 


| 


stone age of Rhodesia, who was in charge of the earlier staves 


He describes the ‘‘ dig’ and records the 


“+ 
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but to his account are added reports by experts on the 
he 


\\ hile 


finds : 
pottery, for example, 1s 
the 


various class« S of objec ts found. 


analysed by Mr. J. F. Schoteld beads have been 
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discussed by Mr. H. Beck, the foremost authority on this 
important clue to cultural relations. 

The human skeletal material found, owing to the nature of the 
soil, has proved difficult to handle. 
Dr. A. 
Raymond Dart, it has provided a surprising result. 


Under examination by 
Galloway and his team of students ‘rained by Prof. 

The site has afforded, in addition to a considerable amount ot 
pottery, finds of copper, iron and one specimen of bronze ; but 
the remarkable feature is the quantity of gold. This is not of 
local manufacture ; and it is not an unreasonable assumption 
that its source is Zimbabwe. This conclusion is supported by the 
pottery, which apparently belongs to two cultural phases. As 
a whole the evidence points to a dating coincident with the later 
period at Zimbabwe, and provisionally may be put at some- 
where about the 15th 

Culturally, 
what is known familiarly to most as 
south 


entury. 


Mapungubwe, like Zimbabwe, is identificd as 
Bantu,’ or, as local 
\frican Negro.’ Here, 


however, comes in the surprising result of the examination of the 


anthropologists now term it, 
skeletal remains to which reference is mace above. This material 
the authorities are emphatic in regarding as Bush-Boskop—1in 
other words as belonging to a pre-Bantu race. The puzzle of the 
incompatibility of culture and skeletal remains, thus revealed, 
remains unresolved. Certain suggestions are made, but until 
the evidence of the further excavations now proceeding is 
available, discussion is likely to bring little profit. 

The Government of the Union of South Africa, the University 
of Pretoria and all concerned with the excavation are to be 
congratulated both on the character of their undertaking and 
the scLolarly manner in which the results of its investigation are 
being reported. 


IK. N. FALLAIZE. 


Aboriginal Birth-Theory 
Aborigines By M. F. 


Coming wnto Being among the Australias 


1 


\SHLEY-MONTAGU. (Rout ledge, 21s 


In the closing years of last century anthropologists were 
thrown into a state of amazement by 
Australia. 


result of their joint investigations among the Arunta of Central 


a remarkable report from 
Baldwin Spencer and F. J]. Gillen announced as a 
Australia, that these primitive tribes were ignorant of the facts 
of procreation and believed that children were born in conse 
quence of the entry into the body of the mother of an ancestral 
spirit from a remote mythological past. The idea that such an 
ignorance of the facts of conception was possible was not entirely 
new. It has been suggested tentatively by E. Sidney Hartland 
(not “ Sir 
“ Doctor 


>” 


as Dr. Ashley-Montagu calls him, nor then even 
’’) some years before in his “‘ Legend of Perseus,’ as an 
explanation of the widely cistributed legends of supernatural 
or miraculous births, of which the legend of Perseus 1s one 
version. This, however, referred to a remote past, whereas the 
Arunta were a living and modern people. Many anthropologists 
felt themselves unable to accept the statement at its face valu 
and tried to explain it away as only a partial record of the facts. 
Others argued that it was an aberration, or a sign of cultural 
degeneration in the Arunta 

Controversy raged over this question for some years. On 
bcth sides it was agreed that such a view of birth was of vital 
import for the study of the socio-religious ideas of the Australian 
aborigines, as well as of other primitive peoples. It was the 
germ from which Sir James Frazer Ceveloped his theory of con 


ceptional totemism. Since those days this belief and the igno1 


ance of the biological fact of paternity have been reported, not 
only from other parts of Australia, but from many parts of the 
Dr. Ashley-Montagu, 


complete evaluation of the 


world ; and the fact 1s not now in cispute. 
however, is the first to attempt a 
facts in their social setting. 
Notwithstanding argument to the contrary Dr. Ashley- 
Montagu shows that this form of belief as to the nature of 
but he 


voes on to demonstrate that the absence of recognition of the 


conception 1s typical throughout aboriginal Australia ; 
biological relationship affects not only the father, but also the 
mother, although early discussion assumed the contrary, namely, 
that the physical relation to the mother was obvious—a view 
which has been contradicted tentatively only by later observers. 
The consequence of this default in recognition of biological 
relationship, the author demonstrates, is that parenthood 
becomes a purely social relation, a mechanism to ensure that the 
ancestral spirit assumes its correct status in the group organisa 
tion, the mother being merely the vehicle. 

The author’s argument, as will be apparent, imposes a new 
line of approach in the discussion of Australian social organisa- 
This he 


relation to a number of sociological problems, which have long 


tion. himself has here discussed in some detail in 
exercised the ingenuity of anthropologists in argument 

The value of Dr. Ashley-Montagu’s important contribution 
to the study of the Australian aboriginal is enhanced by Professor 
Malinowski in a foreword in which the aims of “ functional 
anthropology “ are stated and contrasted with recent develop- 
ments in the methods of study of social anthropology in America 


E. N. FALLAIZE. 


Dynamic Colour 


Coloured Light. By A. B. WLEIN. (Technical Press, Ltd., 30s 


This is the third enlarged edition of the author’s previous 
Colour-Mutsic, the Avt of Light, in which the theory and technique 
of combining colours in patterns for media of zwsthetic and 
emotional experiences are developed The text serves the very 
useful purpose of collecting all that previous workers (including 
the author) have Gone in this field, and it seems a pity that the 
public or even a small coterie of it have not patronised this, 
stati 


decoration and painting is well appreciated, but the mobile 


even as a high-brow novelty colouring in the art of 
art, either on its own or in paraliel with music, thus giving the 
eye something to absorb while the ear is concerned wich its 
channel of information, Goes not seem to have caught on : apart 
trom recoraing a number of Press impressions of special demon- 
strations of various systems, the author does not seem to be 
very hopeful. Horizon and cloud machines are often found in 
theatres, but their presence is subsidiary to the main effect and 
merely helps to add a jiitle realism without any theoretical sanc- 
tion. The author shows that he has a good engineering grasp 
of his subject and is not to be led away by erroneous theories 
respecting relationships between the frequencies of sound waves 
and light waves: he has little use for analogies. He is more 
concerned with other people’s theories than with any of his own, 
but his summary of theories of colour harmony is ot value 
over a wider field than the author has immediately in view, 
such as in coloured fountains and in illuminated advertisements. 

The author does not seem to see that the use of colour in films, 
either for abstract purposes or in decorating ordinary photo- 
graphy, may have altered the position markedly, since such 
films can be duplicated indefinitely and projected on normal 
machines with no further demand than that the right carbons are 


used for arcs. The registration of reproducible colours must 





mean that the expensive and elaborate colour-projection 


machines are no longer necessary. If we remember rightlv 


the author deals with this problem in his book on colour cine- 


matography and possibly his system, Gasparcolor, which was 


used by the Post Office for abstract advertising films, was a 
pioneer in this respect. 

L.. E. C. HuGHEs. 
Television Engineering. By J. C. Wirson. (Pitman, 30S.) 


One can say without reservation that this is the best book on 


the general problem of television that has yet appeared; it 


is decorated with a Foreword by J. L. Baird, who was the pioneer 


of a practicabl this country, although time showed 


e system 1n 


that the problem was greater than could be undertaken success- 


fully and brought to a him and his 


commercial conclusion by 


colleagues. Any system which Is going to attract public attention 


on a reasonable scale must be the prod of a highly organised 


research association with ample financial resources ; a system 
stands or falls on whether, apart from all technicalities, the 
producers of the programmes can handle the system with 
sufficient ease for them to think freely in terms of the new 
medium It is self-evident that the viewer must be able to sce 
clearly what 1 presented to him. The ditticulties can be 
appreciated only by the technician, and it is to him that the 
present book is addressed ; to the general reader the science of 
television must remain close it can be described to him only 
in very general terms. the author has mace a wide study of the 
theoretical sides of many systems and shows this by the well 
balance rrangement of | formation: he has had first-hand 
expcrk e wit : ystems kd thi s 1eflected in the 
quality of his wo 
\/ yn dubl i bv Harry BARROW. Hutchinson, 
1Ss 

This boo ives I Lpre hensl\ survey of the behavioul e) | 
rubber and late v phase of their commercial applications. 
The author has special effort to present his facts in a 
manner which can _ be isily understood, and has resorted to 


analogies, Which may be considered too popular for the scientifi 


id vet capable of making appeal to a very wice circle of 


mind atl 


i 


— 
po 
+ 


readers who ar n the subject of rubber. He complains 


} | 
aA Wilole 


very wisely that hemistry as sutters from too much 


unexplained jargo1 and suggests that the progress of rubber 


commonplace applications might easily be 


in its industrial and 


retarded by explanations and outlook which are too scientific. 


QUARITCH WALEs. Harrap, 


\ny book by Dr. Quaritch Wales on the civilisation and culture 
of Greater India is necessarily of importance, and this 1s especially 


so when he directs his attention to the era preceding the much- 


popularised Angkor. This book is a story of a journey from 
Lopburi by way of the extremely interesting site of Sri Deva to 
ngkor; but the 


to Prome, N 


Palembane in 


author's pen travels over far wider territories, 


akon Sri Thammarat, Takuapa, Chaiya, even to 


Bali. In fact, 


any bearing upon the way in which cultural 


Sumatra and to no place escapes 


mention which had 


influences spread eastward over Greater India. There are many 


. es — . : 1 7; . 
extremely interesting legends related 


fa ts 


while the quantity of 


assembl iigious. The only complaint the reader 


dis pro 


{ the story is lost in the maze 


may have is that the continuity « 
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of names and dates. Also, a fuller account of Dr. Wales’ excava- 


tions at Sri Deva would have been welcome. A particularly 


interesting chapter is devoted to that little-known figure, “ the 


, 


King of the Mountain,’’ an Indian conqueror whose character 


can be deduced from the evidence which remains, but whose 


name is lost. The forty photographs are excellent, and not the 
least virtue of the book is its tasteful binding and enticing dust- 


COveT. 


: ' ; ‘ = : 
Commiunicalioi Has Been Established. (,OOD- 


(Methuen, ros. 6d.) 


By AstLey J. H. 
WIN. 

\ history of communications is a history of civilisation, and 
although a knowledge of ethnography may be of advantage in 
a study of communications, the latter is in much greater degree 
the 


(,oodwin has produced a book which 


useful in studying former. by keeping this in mind, Mr. 
will bring an understanding 
of how the peoples of the world evolved more swiftly and surely 
than any purely ethnographic work. It can safely be predicted 
that excerpts from this book, read in schools, with his excellent 
line sketches perhaps reproduced on the blackboard, will enthral 
foundation on whi-h 
The author 
starting with the Palwolithic, and 
Par- 


ticularly interesting chapters deal with the silk roads of Asia and 


the listeners and give them a verv solid 


to build a knowledge of the people of the world. 


deals tirst with land transport, 


then with the parallel development of water transport. 


Roman network of roads. Finally two chapters deal with 


the 


sign and sound communication and the beginnings of language. 


An interesting parallel is drawn between the spread by explosion 
‘““ We are,”’ 


but ripening a newer, more mobile civilisation in 


of Neolithic writes 


culture and conditions to-day. 
Mr. Goo.iwin. 


anticipation of the next revolution when our own suicide will 


>? 


enrich the world 


Faults are few. It is rather surprising, however, to find the 
author writing “ the diameter of a railway wheel is never over 
two fect, so that the leverage ts relatively small, and curves on the 
Locomotives commonly had driving 


feet diameter at the end of the last 


track are kept long. 


wheels (fixe 1 to axles) of nin 


century, and six and a half feet is the usual diameter for express 
locomotives to-day. Further, the celebrated Gotham curve on 
the High Peak branch of the L.M.S. railway has a radius of only 


fifty-five yards, and 1s worked over by normal goods locomotives. 


> 


to Bacteriological Chemistry. By C. 


Livingstone, 1 


An Introduction 


(Ie. and 5. 


G. ANDERSON. 
s. Od.) 

A steady increase in the utilisation of microbiological methods 
and products in industry, as well as an increased number of 
academical investigations into the mechanism by which bacteria, 
' the 


synthesise fermentation products, has made the publication of 


veasts and fungi gain energy for growth and are able to 


this book desirable. The text is based on lectures which have 
been given as part of the course for the academic diploma in 
bacteriology of the University of London and to students of an 
makes no 


honours course ot bacteriology at Edinburgh. It 


attempt to be encyclopadic, the main object in view being to 


give students, and research workers generally, some under- 


standing of the chemical behaviour and nature of the organisms 
which they are handling. The first few chapters deal with such 
general considerations as hydrogen-ion concentration, colloids 
and adsorption, enzymes, and the chemical constitution of the 
organisms: the remainder of the book is devoted to metabolism 
and immuno-chemistry, and there is an appendix relating to the 


isolation and identification of metaboli products. 





OP ee 








January, 


128 

| for very 
produce 
who hs 
constru 
simple 
should 
first rez 
and in 
relativil 
which 
symbol 


Dr. A. 


Enle 
Klein, 

RAC 

By | 
Wastel 


& 
MI] 
ductio 
352 Pi 
RA 
By 
paedia 
drawn 
NG 
Tre 
etc. 
and 7 





/, 1938 


‘XCava- 
icularly 
the 
aracter 
whose 
not the 
° dust- 


( ,O0D- 


nm, and 
‘age in 
degree 
d, Mr. 
anding 
surely 
‘dicted 
cellent 
nthral 
which 
author 
c, and 

Par- 
la and 
1 with 
yuage., 
losion 
writes 
10n in 


e will 


d the 
" OVeT 
ym the 
riving 
e last 
(press 
ve on 
only 


tives. 


XSON, 


yn of 
have 
la in 
»f an 
s no 
e to 
\der- 
isms 
such 
loids 
the 
lism 


ee Te, 























January, 1938 DIs 
CLASSIFIED ANNOUNCEMENTS 
isseetearsan from page 7 

TECHNICAL BOOKS. 

| "THE TECHNICAL PRESS, LTD.—Publishers of 


Scientific, Technical, and Industrial Books. 

ELATIVITY AND ROBINSON. By C.W.W. 

128 pages, 47 figures, 3s. 6d. ‘* Sub-titled ‘a treatise 
tor very simple people,’ this compendious and excellently 
produced small volume should be in the library of all 
who have the slightest interest in the problem of the 
construction and working of the universe. The ‘ very 
simple people,’ that is to say, the enormous majority, 
should be heartily thankful to C.W.W. for making the 
first really successful attempt to explain, without formule 
and in straightforward language, the major problems of 
relativity, gravitation, four-dimensional space, and the like, 


which in the ‘ official’ books are drowned in a sea of 
symbols.” 
OMETS : Nesure and Origin. Their Place in the 


Science of Astronomy. By Miss Mary Proctor and 


Dr. A. C. D. Crommelin, B.A., F.R.A.S. 200 pages. 
Illustrated, 8s. 6d. 
OLOURED LIGHT. An het Midiem. Third 
Enlarged Edition of ‘‘ Colour Music.” By A. B. 


sane M.B.E. Profusely Illustrated, 30s. 


320 pages. 
RAC TICAL ST EREOSCOPIC PHOTOGRAPHY. 
By Dr. J. Moir Dalzell. With a Foreword by W. L. F. 

Wastell, Past President of the Royal Photographic Society. 

ae Pages, 10s. 6d. 


HE ELECTRIC AL. HANDICRAFTSMAN’ “AND 

EXPERIMENTER’S MANUAL. A Practical Work 
on Electrical Mechanisms for Technicians, Inventors 
and Students By H.R. Langman and J. H. Moore. 200 
pages. Profusely Illustrated, 7s. 6d. 

OLYGLOT DICTIONARIES Based on the one- 

language system GENERAL TECHNICAL TERMS. 
a ee In two or three associated 
volumes. Per Vol., 


ie OMPREHENSIV E TREATISE ON PRACTICAL 

MECHANICS. Principles and Practice. An Intro- 
duction to Mechanical Science. By J. M. Lacey, M.I.C.E., 
3§2 pages, illustrated, I8s. 


RAC’ rIC AL NAVIGA’ TION FOR YAC H’ T SMEN. 

By L. Knopp, A.M.I.N.A., A.M.I.M.E. An Encyclo- 
pedia of information. 200 pages, 53 illustrations, specially 
drawn and engraved for the work, | 

NGINEERING GEOLOGY. A ¢ comprehensive 

Treatise. By C. S. Fox, D.Sc., M.I.Min.E., F.G.S., 
etc. 360 pages, 14 photographs, 25 photo-micrographs 
and 70 text figures, 35s. 


Bor Stud TS OF PRAC TIC AL F L Y ING. 
for Students and Pilots. Theory and Practice. 
. W. F. Mills sail Pages, illustrated, 4s. 6d. 


A Survey 
By 


Their ' Menefecnine, Properties, 
Utilisation, and Analysis. A Practical Treatise for 
Engineers and Chemists. By H. Moore, M.Sc.Tech., 
F.C.S., etc. 272 pages, illustrated by diagrams, charts, 

graphs, and tables, 21s. 
THE TECHNICAL PRESS LITID., 5, 
LANE, LONDON, E.C.4. 


[ IQu ID F UELS. 


AVE MARIA 





- . — — _ ge Sn 


COVE 








MISCELLANEOUS 


“THE INSTITUTE OF PRIVATE SECRETARIES 
invites inquiries from those requiring expert Private 
Secretaries of either sex. (No fees.).—8, New Court, 


Lincoln’s Inn, W.C. 2. (Phone: Hol. 2208.) 


SPEECHES WRITTEN for all occasions, Debates, 

Literary Subjects. Talks to Guilds or Fellowships, 
price §s.: send stamp for particulars—Lacey, 4 Wilton 
Crescent, Wimbledon, S. W .19. 


ABBREVI A—using ordinary letters. Simplest short- 

hand, high speeds. ‘“ Most easily acquired,” “* Magni- 
ficent.”” ‘* Extremely legible ’’ ‘“* Most Useful,” “* Engros- 
sing,’ *‘ Delightful, ’ “ Wonderful invention.’ Abbrevia 
(D), 29, Donald Street, Cardiff. 


AVE YOU COCKROACHES? Then buy “ Blattis ” 
Union Cockroach Paste, universally and successfully 
used in all parts of the Globe, extermination guaranteed 
From Chemists, Boots’ Branches or Sole Makers: Howarths, 
473, Crookesmoor, Sheffield. Tins Is. 6d., 2s. 6d., 4s. 6d., 
post free. 


INEST KENYA COF FEE, freshly roasted, 
ground, 3 lb. tor 5s. 6d., post paid in U.K 
Richardson, Coftee Planter, W are, Herts. 


‘T YPEWRI TING BY STUDENT. I offer prompt and 
experienced service, backed by moderate fees. Send 
your next MSS. to :—A. E. Cox, 60a, Bolina Road, S. E. 16. 


SCIENTIFIC SU PPL [IES 


FROGS, Axolotls, Reptiles, Guinea Pigs, Rats, Mice, 

Rabbits, Day-old Chicks, Crayfish, Proteus, and other 
requirements for Biological Research and _ Scientific 
purposes. Can be supplied at short notice in large or 
small quantities. Write for illustrated list: Waterloo 
Goldfishery Co, 47 Gt. Guildford Street, London, S.E.1. 


SEC SXOND-HAND MICROSCOPES. A large selection 
of instruments for all purposes. Superior quality, fault- 
less condition and performance. Best English and German 
makes. Also Objectives, Eye-Pieces, etc., 2d. Stamp for 
List K. Chards (Regd.), Forest Hill, London, S.E.23. 
(Estab. over 60 years). ’*Phone Porest Hill 5946. 











berry or 


—Ralph 


CONTENTS 


PAGE 


Notes of the Month 

The Sponge of Commerce 

Stone Age Man in Utah 

The Universe in Four Dimensions 
Mount Mosor 

Scientific Apparatus 

The March of Knowledge 

Books Received 

Correspondence 7s 
The Pyramid-Temple of Soneereene 
A Discoverer of the North-West Passage 
New Island for America 

Pigment of Caterpillars 

Atom Tracks 

Book Reviews 


non en | 
Common kh = CO ~~] WCW — 


NY NN N WH 
oo wm NN = 








Vil DISCOVERY 


January, 1938 





Founded by E. Kay Robinson, 1905. 
Edited by Richard Morse, F:L.S. 


«COUNTRY-SIDE” 


is an illustrated magazine devoted entirely to 
Nature, and is published quarterly at 1/-. Will 
you examine it at our expense ? 


ONE FREE COPY 


will be delivered at your door the day after 
tomorrow if you ask for it by postcard today. 











THE EDITOR, ** COUNTRY-SIDE,” 
8, Glamorgan Road, HAMPTON WICK. 




















Have You Discovered The 


Lecture Recorder ¢ 


Foremost English and American 
Lectures and Excerpts on all 
subjects each month 


Yearly subscription 6s. Single copy 6d. Postage Id., 
Inland and abroad. 


Specimen Copy Free on Request to : 


16, Marsham Street, London, S.W.|. 


Tel. : Victoria 5613 





OCCUPATIONAL PSYCHOLOGY 


THE QUARTERLY JOURNAL OF THE 


NATIONAL INSTITUTE 


of 


INDUSTRIAL PSYCHOLOGY 


is sent post free to Members. 





The minimum annual subscription 
is 
ONE POUND 


In addition to receipt of the 
Journal there are other valuable 














privileges attached to Membership 


Full particulars may be obtained from— 
The Secretary, 
National Institute of 
Industrial Psychology, 
Aldwych House, Aldwych, 
London, W.C.2 





TELEPHONE : HOLBORN 2277 



































Statistical Studies in Genetics and 
Human Inheritance 


ANNALS OF 
EUGENICS 


Edited by R. A. FISHER 
(Founded by K. PEARSON) 


Volume VIII, Part Il. will contain 
articles by 
J. B. HUTCHINSON and B M. PU.GH 
L. CSIK and K. MATHER 
V. FRIEDENREICH M.A. MACCONAILL 
D. MCGREGOR H. JEFFREYS 
A. D. LATHAM and T. A. MUNRO 
J. A. FRASER ROBERTS 
et all. 


Subscription in advance, 50s. per volume 
Four quarterly parts, obtainable 
separately at 15s. each, from 


GALTON LABORATORY 


UNIVERSITY COLLEGE, GOWER STREET, 
LONDON, W.C.1 





























AN OFFER. 


We shall be glad to send a 
Specimen Copy of “‘ Discovery ” 
free of charge on behalf of any 
reader, at home or abroad, who 
will fill in the form below, giving 
his own name and address and 
that of any friend interested in 
recent scientific advances and 
other developments of human 
knowledge. 





Reader’s Name 
Address 





Please send a copy to :— 


Address 


DISCOVERY, 154, Fleet Street, London, £.C.4 























ne 











Printed in Great Britain by THE PRéss at COOMBELANDS Lrp., Addlestone and London, and published for the Trustees by BENN BROTHER 
Ltp.. Bouverie House, 154 Fleet Street, E.C.4. Ist January, 1938. Entered as Second Class at the New York, U.S.A... Post Office. 








